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Abstract of JP2002231628 
PROBLEM TO BE SOLVED: To provide a 
method capable of easily forming a 
polycrystalline or single- crystal silicon 
semiconductor thin film which is high in quality 
and large in area, at a high crystallization rate at 
a low cost and a device of executing the method. 
SOLUTION: When a polycrystalline (or single- 
crystal) semiconductor thin film 7, such as a 
polycrystalline silicon film having large grain 
diameters or the like, is formed at a high 
crystallization rate on a substrate 1 or a 
semiconductor device equipped with a 
polycrystalline (or single-crystal) semiconductor 
thin film 7 formed on a substrate 1 is 
manufactured, a low crystalline semiconductor 
thin film 7A is formed on the substrate 1 and is 
then subjected to a laser annealing process by 
the use of near-ultraviolet rays (UV) and/or far- 
ultraviolet rays (DUV), and the thin film 7A in a 
molten, half molten or nonmolten state is heated 
or cooled so as to promote its crystallization, by 
which the thin film 7A is turned into a 
polycrystalline (or single- crystal) semiconductor 
thin film 7. Thus, a method of forming a 
polycrystalline (or single-crystal) semiconductor 
thin film or a method of manufacturing a 
semiconductor device, and a device for carrying 
out the above methods is realized. 
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CW^fcAtt^NMWWH^ Afc3fi#*MI (UV) 
xtt/Xtfi**** (duv) tf_ T -_ / u^jg u 

(X«4#»ft) tt¥SMMWB7«r#*, MS 
ISA) tt*MW«MI©»*3Wfe. 3»iiNlit4IBOSift 



(2) 



100 



n 210 

< 



,7 ..too 



[#!f§9*ojEll] 

[§9*11] &&±ic£te&&xnmte£h&*m&m 

t. 

Ittlft&i^A^^railtCifitt** (UV) Xli/R 
(DUV) W-if-T=-/P&tSLr. »n 
X ti*mmx. tt**»ttifioiinjR J: •) MGffifi 

IS*tt^#»g|««iMs«r«Jii-Slll2iai:«:*-*- 

[§9*12] K(U£*|ftA^ttWJItt¥!MHt 

ltolE^ttAte^fclWItejfi*** (UV) Xli/R 
(DUV) I — 1F-T=-A-£1SL-C. &m 

[19*13] ttraixa&M1Eft2Xafc«rltDX 
■T, if*«lXH2tC?Ettbfc^o 
[§9*14] 

fcifi«#M» (UV) Xtt/XUW**M» (DUV) u- 

if-f-^&snisv— jf-r*-/nc««-r5, §9*1 

1 XW: 2 KE&L- 

[19*15] 3tK«tt»^*ft/fclWrlEU- if-f-A 
fc#KW**£M®X*Rfc«'&LTttfl!1-$. §9*1 

lll*«6] StrlEV— !f— f-ASrWEaiWcStUa 

5 £fitt«RK&C: <fc o T ME u— *f-7=-/u£*T 5 . 

[§9*17] flftSESftrxttw— r-Srffifi@3eb*i4i 
b«WEw~ if-Xtt«reX*«:8f»S-e:5. 19*16 tr 
EfcLfc^Si. 

[19*18] WIEV— !f-K'-A0 5*>««ftJ«» 

mmzMvmm-t-^, w*i4xi±5i::E«eLfc#8:. 
[§9*19] SfiiEw— y-r=-^tifrBEa*cJ» 

m.ilk&ttrtZ. §9*113Z.li2{c:E«l.7i#i£„ 
[§9*110] ffiG<S^Att¥Wm*eu:tttt7c* 

©^<t< 1 1 1 £©:r«-c»me*2 

XH&fT5, 8S*«lXtt2li8E«Lfc^jfeo 
[§9*3511] flfflEW— tf-T=-^tci < toTttF!E(6 
tttefttt*Wit»«S:^cl^©*ttiatt*N»l«»ffllt!:* 
<(fc;£-tfS. »*JSixii2JcfE«bfc^fe. 
[§9*112] StrlES«:»c*5^T@f^<0ltf^-^^^ 



<£> JSffl^ SB Sr K t 7 * at tr # /ujSS £ * 

«<*■«: 3, §9*1 lXJi 2 ICE5KL- 
[§9*1 1 3 ] jWIE3S(*:JJ:*jv^rBf7fero*^-»^je 

fct, ME u— if-7 ~—;i>lz iot itfjEfefCJg & 

*{«»BtSrJ»l«S*tt*ilH«»flllcaK**<5. §9*1 1 
XI4 2lcsa«L.^:^o 
[§9*114] *fri2^1X@i:t(II5m2imi^'>/<e 

< ttngcff 5 . §9*1 i xwc 2 vt^m 0 
[§9*ii6] mfti'-y-T --*%mm*.m*>ji 

li^m^^tf^+XliJf^+T-ff?. §9*11 x« 
2l::E«L.fc;fr8:. 

[§9*117] iSu- if-7 --/WtfciitiEgft:* 
^rWMA£tT«0Jaat-»Bf«ii-5, §9*1 1 XW: 2 l=.Ett 

[§9*1 1 8 ] tnt&is»mA^^mimat±\mmm 

m&^-f-T ~->\s*'no . §t*11Xtt:2KE<£L 

[§9*1 1 9 ] ffln^ttJL£^j£3fefclHMftB&3&A 

Ei£iK§£Att^8J(*:jSBItf> u— if - 1— AfiBJtt-C-SUE v 
— if— T~—/i'&n : ?l£t&^ *(D±.mfr<bX\±Tffifr 

T©Jfc*©3fcfc*»-*-Sri:. ) ) Sr^?, §9*1 IX 
[§9*12 0] S(rE<SiR*SAtt^»:»B!E, XttfifiE 
-I'^yKftSntfcOfjbS, §9*11 9(-E«U^i* 

fee 

[§9*12 1] *«EK*+Xttffl*f -C*MEi^-if 
-f-AlMlfp, §9*11 9l-E«L-fc^jfe„ 

[§9*12 2] «)E7K5R^^ l fX»i«E7K5R-&^r^^ 
fXfiRSf-eflftEu- if-tr-AJSWt£r*T5. §9*1 
1 9(CEtEbfe*jt 0 



aR* »efi^ = 9 Att7* ^7 7 ^ - «> 

iH&t^Stefi^^^ * t> *R. 

S i Ge h (0<x< 1) -?7S*£tbZ>7*r/l'7T*i' 
]) □W/^^r)^ 7^77^*-^^ 
f^-^^7^^7 7^*-*»S, 

>- (7^7r^^-^^Mfi^-^>') R* r 

S^C^ (0<x<l) T^*tb-5T^-^7 
T^v-U =*>-;*7 — ^VK, MGa As H (0<x< 
1) T^$W7^77^^!) *>J* fc*R**fc*3, 
«*S l xtt 2 KE« Lfciffe 

[»**2 5 ] ^MAtt^»¥Mr*tt¥«fMIR 
icJioT, *R«5*^-hS«*a*f9^^^<0^ 

lXti:2K:E«Lfc*Jfc. 

[»*«2 6] *frE^ir>*/K y-7it/KW> 
tn& y<<*-h\ t&in., si, m^fttatf^o 

»*© »IE««» fatt^ttiSR ft ^ * - ^ > 

(T-f^Kfls) Ufcfkfc, ttJEv-if-T^-^ftfir 
5 , W*S 2 5 KEtt L^i^ffio 

#3£B. <b^fe^»#*«0&3£B, *ffc*>f*¥«Mt: 
SB, «ft^>r**SHWH«El»KB, WWHS^* 

(EL) m^^m, 7^/UKxv r > 3 >7> 

(fed) mm, y ^-s^ssb* 

^>ftf-— K*»S8B* CCDx!J7/y^7tyt8 

a. cMostyfgi, *MHi&Bjaa*Rfttt& 

[flM^B2 8 ] rt»HKft^JBiaH»ft*i-5*ai# 
SML «*****SSB, HfHiBRfitlt^lia^Bi 
L> rttbOHISOfiMK *fc-#ft*/dW-3»R*fc« 
^-MI^Mb7y^^Oft^;K y-*& 
T/ KM ^fH^ftStrE^ittXtt^fefltt^WftWR 

[»*«2 9]. *feJB<7>^«Xtt&»*l<'* hn/U; 



^-fe>^*oT«^tfb^. i»E»Rii6»y- haw 

[ 3 o ] ffirsw RMS h Stt jF#b#: fyy 
^**&tW-Y tf— K**tftB»*^±fcmEI*SMI 

-fe >^a^>#/i±ao«*JilKI©±BBtmE|»*Xtti6« 
d«*»Sttrv^SSB*r«5fii-«, »**2 9tc:E*U 

B#S 2 9 tdiS® Lfc*8s 0 
[»**3 2] 7-f — vUK^ tyv-a^x-r^^W 

Rft^LTttE»Rlft»y- tanjMMl b 9 ^S*** 

*»#iW±l:«ftS*itnI^«fltt*»#IIXI4# 
**tt^-1r*^KRlJ:J:oT»*-*"*, »**28fc 

[»**3 3] WE»R««y-ba!«#3b*b9^ 
i?x*AXf?'( *~ Kft*tftBtb*^±fciW»Rfr*L 
rr-^«tto4fe***RSr»*-t--6. K#*3 2fcE 

[»*S3 4] MrE*«*SKRftmE7-f-yu^5 

Wt^-Ii[:J;0Mt^, »#S3 3t::E*Lfc 

[W*8 3 5 ] Stt±fc*»ftttXtt¥*S*tt^* 

«rcx*±^iBaw*tt^«#WR ft s it » 

l»E(fi:»»*tt*W«:»RlJ:5fi*^l» (UV) Xtt/Jfc 
tfi**** (DUV) i/-if-7=-^*Lt, ^ffi 

tt*tt*a»#WRote»ft ft(EiB-r 2?gi ft^-r 

[»**3 6 ] *#:J:^^»ftttXtt¥»»tt*W«e 
»Rft*^6^**KBftMi»i-5fc«)OSBB"efco 
t, 

WE**±«c(Sft3B*tt*S|#»Rft»«-t-Sfc«>oJB 
l#Jftfc, 

TOE(S«a**tt*»*J»Rl2:5£Jft^* (UV) xtt/Jfc 
tfiS*** (DUV) ix-if-r^-^ftJSLT, jgS 

3e*tt*»#»R^iteaftftffiii-r«>*2*a:t ft^-r 

[!f*rg3 7 J mciBl^ft 2:mElB 2 ¥JRi:^lkO 
iSLflE^SttS, B#*3 5X14 3 6lcE«Ufc&B. 

[is*^3 8 ] #»»jt^«h*^ a 

ttfciS«*Mi (UV) Xtt/&t/i»*^H» (DUV) V 



*35 3 5 X 14 3 6 CfE« bfc^H„ 

[§9*3539] *^f@K^$^fc«irisu— tP— tr— 

89*3® 3 8 IdSE® L-7t$ie o 

[§9*"S4 0] IWBu— y-f— AtrWE»flsn»L 

19*35 3 8iwgB«bfc3Sfi„ 
[§9*54 1 J WIESflcXttlWllEv-lf-iMftMHS 
Sivfeasfellflffiv— iF-X»4«a!ESflc^tfts^5. §9 

[§9*354 2] m&is--?- t?-J><ob 

S#:^StbfiSlt$ix5. 89*^5 3 8X14 3 9 KRfcLfc 

[§9*54 3] fltriBu— ^-r=-yi^picfltiIE£ft:{r 
M^tMltbW, 19*353 5XIJ3 6lcBB«L-fc 

i §9*354 4 ] ffsfRi&mm&m^m^wmcmmTtm 

3. §9*35 3 5Xf4 3 eHIEXRUfcSeflt, 
[§9*54 5] BUfEfgl #&£SlJi2ffS 2 

Kl*U<ttJmfc««*h/5. §9*5 3 5Xf4 3 6KfE« 

[§9*J54 6] SIllEu— tf-7--^£WtffT 5tfJ 

zttrnzitx* iMB,&i68>it i tmtmwt<o3tmf !)-= 

5 . 19*35 3 7 Klftft Ufc^So 
[19*354 7] SfrlEu- *F-T~-/utim&7)i3k*X 
r±«E***#^^+XttllS + "Cfi i *>^*. §9*353 

[19*354 8] ttlEu— if-T = -/w**lc«rEa** 
-t©lMT©iaSi:»$^S, 19*113 5X143 6 

[§9*3549] m&vm&&&*mftws%±iz&mm 

T-Sfrffii — ■ iP-T^-^fiffc'tvS, 19*353 5X113 

[§9*355 0 ] 9fIfBSflc±t^S^fct(rf2ffiiKi^S 
tt¥**MRK:ttL. XI4«Sffl«feSkKSr«®LT» id 

— tf-T^-^SrfT^I-BSSL, ^<0±ffi*>e>XI4TE^ 
kXI4±ffiiTffia»£>I^N-lHlf2l — if-tf— JsjgUH 
({&U ±SEi^<0#-g-!4, g#(4igHJ! (4 0 0nmPi 

T<D®.&<o%i>~mm-tz>z.to ) ) tmt>h,z. §9*35 



3 5X14 3 6tC|E®Lfc^eo 

[§9*55 1 ] tto&mm&'&*mw»Wk. xi4tt§e 

4 7> K-fb^h-fefcOT-feS. §9*5 5 OCifSi&L-fcgE 
He 

[§9*355 2] *«Eft*+X»4ffl«C+-C«»IEu- 
-tr-ABgM^totUS^ §9*355 OKfEftLfcKSo 

[§9*355 3] WETKSR^^fXIiaftE**^**^ 
f X(4j(£ t PT-l!U§Eu— if-fcf-AHSIt^fctuS. §9 

[§9*35 5 4 ] ^,Rtf/Xtt«§©flUflT-C?*IIE u 
— !f-T=-/^Sfffctb5» §9*J53 5X14 3 6 lcfE« 

[§9*iS5 5] lWrE<BBU**tt*3K«»BI*iT*/i'7 

Si,Ge h (0<x<l) T-^^ttST^^^r * > 
y n^y/i^^AfflS* 7W77^*-*yl8, 
fiA-iK^'ff7 ; e/l'77^A-#>'R. ISifci&tf-sK 

r * 7J — # ^Stm*SS * - * v-g W0Si$ B B B * - 

Si , C i-» (0<X<1) X'7F£iVZ>7*:;\'7 
T-XisV =i^# — Tii^m. XllGa As h (0<x< 

19*35 3 5X143 6(r|a^Ufc^@ 0 
[§t*35 5 6 ] i!trK#M£^XI4¥ttAte^tt$Mft 

■r^/K y-^MKWyfi. XI4y-f^--K. 

isaa, *&st> »«xtt*^-j*ffl*<*!»*jBdi*ii*. §9* 

35 3 5 XI4 3 6 K!E« L*:i£B„ 

[§9*3557] strfa^-Y^^. y-^MKWy 
mti&s yj*-h\ t&tft. mm, mm, m^actii#^<o 

^^•5, §9*35 5 6{C§E@Lfc^B„ 

[ §9*11 5 8] v- y => >-¥ig#ige, y => 

mm. But*'(*>m#*sm&&m. *m&my*f j t 
*>h'¥m#mm* ^^r^v^^Y'^wmm 
®mm. i8LM>&7Fmm. mmxnmm^^? 

-fe^^ (EL) ^?T<^e. 7-f-^Fs5y>3^7-f 
(FED) SSfi, 383fc^D -^-^IS®. 



[S*E6 0] ^O^lKiilxl/^ Fn;w; 

B*XttK«S:*-*-SSfi«S:«3ti-«. Ill** 5 9 KE 
[if*® 6 l ] StJiS^*fe^y- haw**** h?^ 

tstiT\,^mm &®f ig-r * . it*ii6 oiciei&l 

[ If *3C 6 2 ] ffifE^feffl OfflE^WX u * 

[§S*3S6 4 J fJlB»JK*6Sy- h SWIMS* F7 >- 
[ 6 5 ] ffle&BXiKR«r ME? -f -A* ^ 

6 6] &&m<Dmmxnmm=^i'* 

- h mm^^ h 9 > * <D K W li y - * t m 
«*ix^tt«Xtt»KS:*U WEWBBftfty- bSW 

ttEKi^Sb\ «i^rtt«rE*fe«0*«Xf4«ai^v 

^ d;u> ^-fev^jio^-aiat/^ra^B^WE 

[»#3g6 7 ] «NE*fe«©«IE*llXtt««*^^ 
H#«6 6KE«Lfctt«tt^«o 



Slox*^^ BT*«iXI±2tc:E«L^JS»tt 
»*h9^^^K W ^tcflttE^ttJM^ftVttA 

tMK te#**,f B t£*V ^ * f KB£K ± o T»* * fix ^ 
[B*S6 9] «TE»K««y--ha!«»Sb*h9^ 

[11*9(7 0] «TEaiftK^«rE7-f-^K^^ y> 
T-R!-XSlcJ:t)^Stb6. If **I 6 9 KEtt bfcm 

[0 0 0 1] 
[0 0 0 2] 

[^OKf] MOSFET (Metal-Oxide-Semi 

conductor Field Effect Transistor) "C&><5#y X.I3:M 
OS TFT (Thin Film Trans i stor = i?K*fei&^— 

MMf7>^^) <oy— KW^Mft^ 

^CVD (CVD : Chemical Vapor Deposit ion=fl^ 

[0 0 0 3] /7^>CVD^ MJECVD&^ldJ; 9 

7-131030 * % #^^9 -116156*, «r^s 
¥7- 1 1 8 4 4 3*iC^.^tt5 «fc m^UT^ 
— Wli^^rv'^W if— T=^— >V (ELA : Excimer 
Laser Anneal) &L?!i~£> w i: J: f9 . 

fi 80 — 120c mVv • s e cgg[^^t!i T^Sb 

[0 0 0 4 ] L^L> /7XTCVDftC^7^7 

^^MOSTFTtOS^F^lbSJi, 1 0 0 cm/V • 

s e cHU^-cfetK *«MH-fbJ2:t>»«-e#-5o-e, SSfi 

fcLCD (Liquid Crystal Display = ?(^^^^S@) ^ 
aiStl/C^B M¥6-2 4 2 4 3 3##fiS) . ^ 
^ri/-^U— if— vufefi, XeC]x^>/Tl/-f 



[0 0 0 5] 

AJC±S#M**^y =>^MOSTFTcOjK*fer-tt, 
fta*35«n s e c*— ?-b^fttb\C s #btl*ti 
iPaJ&^f^^Mf^l 0 0 nmgST^^o -t^fcfcK. 

»SJK±, «?Ltf5EI, 3 0®W±t Lr^ftfigfiSriB 

«/*Jtffi:T*oniH39«ajaL'C*5 9, KMJi, lmxi 
tfe/p n a®rsj± t = * h ^ * JM u < 4 £ Q 

[0 0 0 6] 1 1 -9 7 3 5 3 ^td* b 

^J:5t-, 4 5 0-6 0 01C, 4-12»lDtt 
3HT% »4ft«rft*+Stt«E7C* <N L Fe. Co 

Brett, Mtt7c»^»JftSiifct»Att^9 =^*ira# 
i-£OT\ #i¥8 - 3 3 9 9 6 Of J: 9 

c^** y -rsfc*^, 

■frs*ife«3&s«3g$tL-c^s^. ig^m, y^y 
^»*aH-$mt*< . v-y 3y«o**#»ittji 

[0 0 0 7] *>its B*rt*ifcfc±5#B»->3 

OSTFTOgSffi-Cte. 6 0 0WlTO+f^(D7 

8100 o € c-e^f»B?^bo^- h s i o 2 <d 

[0 0 0 8] 35B§, ^^^Sfi^J: 5*»iftttS«± 
(#^Bg6 3-40314 -S§\ #4^8 - 2 5 0 4 3 8 



£K:*5^TW\ KSft^bT^— /U-^L-e. 3 0cmVv 
O S T F Tf^/f *S:«3»-f-5 fctt**:*+#-C*>$o 

(f$5-10nm) ^^^tb-^-n^T% tfh 
i^y- MMOSTFTt Lfc»^lifi0^t!)7» 

yMOSTFT^i^tLCDIj:, /fhAy-hlMO 
S T F t^M^H4o®t«Uv^\ 

[0009] @ »«t % m&Mtitmx-M&'gcogr 

[ooio] **^ft<oi»ii > £5Lfc*lS*ttx 

[0011] 

[»S £&*>#©] BP*>, *3SWf±, 

i»»)t^*tcJ:!9*iSWft*^**fc5fi^il6 (Ultr 
a-Violet Rays:J^^, UV«t 0 ) *tt/£.lW8*# 
^ (Deep Ultra-Violet RaysrJ^I^, DUVtBlt 0 ) 

[0 0 12] **W<o^rifeSr|llSi--5 

«^^*(cj:i?^iffis9iffi^$^ja^js (u 

V) Xfi/»t^a*^i» (DUV) u— tF-T^-zuSr 
HUT, *KX»^ltea^^ttottMa:^^ 

[0 0 13] 

>r vxr±y-^fca«**tfc*«xttB««r#L, tuts 

MO S T F T&O^-f ^- KSr*tflB»*^±fcmEBt 



h<nx$>z> 0 

[0014] £7t, 7^-;i/Kx^; y i/ 3 > 

7^*:/W (FED) tO^S**^ nia^M^ 

[0015] *&mz£ti&. m#±ici&m£&tii¥m 

£ 0 ftB55E«$££ $ U V Xtt/2fctfD U V 
(1) - (12) ^S-tWSKcfpffijftJIfe^Wb^^o 

[0016] ( 1 ) ftmrnyt^mz. x t> yt&m$L¥&$= 
ztitzmmtxD (sit, i*-*-*rk*ab 

<5 Q ) UVXtt/MDUVU-f-K'-ASriWU 
Xfi/^t^D U V is — if — T=- — /M£ «£ 9 * K5i/>HPJt^ 

[0 0 17] (2) «5HO^ J If— A-tt, -LIS 

mcffim-tzcDx^ utfcsst^w 

Blftfo*b«r4:*ft<<r0, fMB-t-«*-T-OSe*tt. ft 
DU V l/-f-7--^©f »«ax»#iff»«ft 

[0 0 18] (3) if-***:^^^*!** 



[0 0 19] (4) tt»»UVXtt/WDUV 

K«fc8W«J*-C#5 0 ^*-U-£ «9 , MOSLSIW 
KtttB* 7m&>U<Os<-4 X— 7LS K CMOS 
■fe^, CCDxD7/!J^7tyt, 

[0 0 2 0] (5) 5tiaW»*JBUVXIi/&t5DUV 

«L 3Elitt*«, ft*»^X«tjE^««fc«*«E»L 

(iiiflmXlm) tMt7^^t5:^ 5 T* 

[0 0 2 1 ] ( 6 ) &1&Mft¥1£&X&m&&£.£lttz 

— if — JK)j2 Y A G (Nd : YAG;^!>^«lD© 
y V V • T/i^^A • h) If— £r 

$SU»Hi*S:*l, /|«t?fiillWA-C«)otS« 

[0 0 2 2] (7) MMUV^Ii/MDUV 

3t»jR«b*Oi«^2 0 0-4 0 0 nm^ft^fir^lCiaittl 

*m*¥-«ft^u-if-ir--ABR«^iB-c*>« 

[0023] (8) «PJ{:ii/^*ilirauv^ 

IR&tm^tJticJ:?), &ft> HBi*SSff^fBiJ«J^S 

Oi€^2 0 0-4 0 0 nmjftftSrtt*^31BL, i^m^? 
*-&ft(D if- AJBStjft* t *-5 0 
[0 0 2 4] (9) JIMtw— tF-*«r»tt % ft^r 

fc WtE^»*ft ift- S * fc**«E* IT l — if- If 



[0 0 2 5] (10) 0iJ;Ltf* m3iS^^(D^3 
5 5 nm^)UVl.-f-^At«)ef a tt^»i 

1 0 6 4 nm<D-m^<0^%\y—f— tf— ^ ^fifg 

mztiztzwc^ &&m&<&mvx&&4k&mm^ft o 
z.t&m%x$>z>o m&$L j $>wz2mw%8i%&x-riz 

[0 0 2 6] (id ytmmSi&mu vxtt/RVDu 
vu— if— /isXtei&u (20o~4oo °c) xm 

[0 0 2 7] (12) fy/y-MoViW, 
^Ki^rVa^f^T'W (FED) KM, *>y 

A^«c«siip]K3sa, assess, xi^nn/^; 
^ir^^ (#«/**«) **^y^-**as 
a, ^yty^^-hm^mm. ccd 
^yr/y^r-fe^-Hsa* cMost^tgi, 

[0 0 2 8] **5, **WtC*5l^T, ±ISO(g;a»fitt 
*^XT*l*ii«. lOnm^T) fctttST^r 

OnmfiJLh) ©*3B*«r^<-^ fc U HMSftfe^*-*^ 
LTftS. ±B0J|M*Att4mfMi 

ftfl5-fi**»# («tli*eW!J!>At*) 
i/^y-^^^^tP^T'fc^ *^fttt^r 

i *fc, ±EO#Biltt^+*^ 



[0 0 2 9] 

(UV) Xtt/&t«**#U» (DUV) w-lf-tf-A 

[0 0 3 0] ttlEi^— ff-tr— ASrlHHBK#^» 

Wtll ffiriE£ftXtt^-if-S:ficaHft 
[0 0 3 1 ] IT, StTlSu— f-lf-A(0 5%Si6fi 

KfclHft-C*, JSftteA7«r®«U *fc*»«b*U:± 

[0 0 3 2] *J8W»w*5l^-C, ±IBOfiftttfttt¥%# 
SrffiSfi, WCVD^7X-7CVD, «ECVD, * 
s<y*y><y!g\z£VMf&£l£X£^7bK * 

«*Xtt«Sr**^*^fc/«JH*!SlIIiRXtt»Vl* 
teX** b ft * t ^>ft^«M»«s4llf 

[0 0 3 3] Mfctf* 800-200 Ot: 

RSrMt^o Xtt» M^7XvCVD, ®JEC V 
D. X'<y* y >^Sfe^t^<t 2 0 0-4 0 0tidD 

[0 0 3 4] ^^LT S 7*/U77^^J=^ 



•>A#*#»ftyA^=*AK, Si Ge H (0<x 
< 1 ) t^JW7^77^v'y 

-sK^4*«»*4*— R, T*/U7r^*-sR^ 
Rt«»**-#>^**I*»*-*^R. Si,C h 

(0<x<l) •C*Sll5 7 ; e^7 7^'>!; =2^^7 — sK 
>R, XI4Ga s As rt (0<x<l) -CSStLST* 
*-7tX#V ^Afc^R^bftsmiBiBftfefttt*** 
»R«r»*i"*rfc#-C*5. ro(£»»fttt¥WtM» 

[0 0 3 5] * tt, rofi»»*tt*»#»«©M 

teSK5c* (Ni, Fe, Co, Ru, 
Rh, Pd, Os, I r , Pt, Cu, A u, G e , P 
b, Sn) O'XKttlitli (*tt#fl*.ffl0 

17 20 

-10 atoms/cc) ^ <O^HBt?S(r 

R*s*«*ft*tL«fc*lc:, *r»fti*r«ti-6i:*K:, 

"tS^SSMStftU to«^b^t«tUJS^!l 
T*»*, «iB.«^*tt*tt*»*»R^»e>^«<ft 

19, fi»«fti*^i»«:»R*^-&*S-e:«wi:**-C* 

is 

b) „ #Jx.tf x 'FWfeTcSf 10 atoms/c c STF 
as-0#5 o rouble. «*^ttrffiu-if-3feRBi+JwJ: 

y >^^{^3iLT, km* 

[0 0 3 6] fc*s, 4:«n(cJ:9»Abfe*ttS#ttA 
ttXtt^lBfitt^WfrR*^**. 
^-ett, ixi0 l9 atoms/cc KT, L < 
5Xl0 l8 atoms/cc J^T^ «t < , TkiSf ift&ti: 
0. 0 lJR^%EJLha*#* LV\ 

[0 0 3 7] ffiflou- if— T^— /HC ioTfiJfB® 
OQa«*«MME»*±fc. ttttE5c**>4>ft< it II 



~>y 3^»R^8cK*-e-5r td«-e*«o 
[0038] sKi/Mi, ttiasffi^^u^-cmjE^*^* 

[0 0 3 9] -t Lt, Tn— /ufcfijBk 

»*tt^*»Roj«RfcSr*?)5S-t-rt^J:i?, R£ 
M LT M m*ffi^*IISftttXrt:*fe*ttM5«#«RSr 

#*Xtt#ttfttt*»*Rfira«**-e«*. r©J:5 

I8^>irtai^t50t\ RXBKli&tMS^ffittA 
<b*. Ktt«o*:tt«*«f»ttXJ±*te*tt*»ft:Rfc 

/^«0*AftR*aB^^iWbR*«^3>'^5 (^Ffcfi 

[0 0 4 0] (SJRSWbR^&tJ 5 ^ S Kit, ^Stt 
rpj±<o®^t>, ffi»jefitt^»*WR«fifcxsxii#a 

^P^(OU-f-7^-/HtX(i7^-7-i^-M 

[0 0 4 1] r^^co5^>, #:<o (i) x« (2) <z>* 
(1) CVDffl^(SJRtt*tt*W*»RSr**Lfe», 
IMCV D^JlcM UT*o±lc(B;*tt*tt*Wf«»R 
JMbSrff 5 x*i£l& D at ^ 7 * * #5t-{ttb£ 
[0 0 4 2] (2) CVD-l»tT*»M (BWb^ 

y =^/B>fk'>y =*>mmmm zm&l. cvd-2 
^^/>r^xttA»^^5c*srasaib-c*»b, 

vd-3 9BT?^- M68dR (MWb^ya^RV) 



[0 0 4 3] ^ LT, if— 
iAHA (Atomic HydrogenAnneal) ^gllC <fc o T) , 

u-if-T~-A-£*ic, WE**+xr±WE*««* 

[0 0 4 4] gp^, AffcWKtt, &<D (1) Xtt (2) 
(l) CVDmj:a«BtW^ ft l^?* 

JJ =>S» = y^5 ({&»BMb», zk 

»fittv/y=>«tt. &o#*^ov-if-r^-/M;i 

[0 0 4 5] ( 2 ) IMbRtfSflSl&JtOfci&fc, #3893 
<D u— if — t ^— /u&i*E#SRXtt*EE7K*5R^x#ffl 

#*EEte 1 . 3 3 P a «±-e*«E*«K »* L < f* 1 
33Pa-4X10 4 Pat'fc^I^Slil. 33P 
a J^_bT*^jBE*«> £P£ b< tt 1 3 . 3 P a - 1 . 3 

[0 0 4 6] #*«<*> U-iF-T^-^S:ScJE#lRX« 

«#«£U »»<o***r{Eiii-*n t^fc^o rot 
*0»H«^* s *3ll^^Xtt7K*i:^Slt^^ (H 
e, Ne, Ar3£) (D^Stf* -e&fttf, -^cD#;*jBE£ 
1 . 3 3 P a WJit?*:«EE*}a, ^tl<lil33Pa 

-4xio 4 Patt5WJ:i* ciftteJttlftOift^ 

[0 0 4 7] AUSM^UV/DUVU-f-T^- 



®S3SWM«g3 5 5 nmOUVWf-f~ 

A, Xlil2»«l5 3 2 nm^-5JtS3tU— 
tr— Xfi^o#^*u— if— fc v — ^X^S3tt— 
f - f - A wf - 1 - A ^fj tr , ffiflMA 

®RI«F«w, g#&l 0 6 4 nm©#^*^-f-f- 
J*, XliS 2 SiS^Sf 5 3 2 n mO^M l/-f - 

if-tf-AOS^U-if-fcT-A£ s J&StflgS&t-* 

[0 0 4 8] o&9, JSteov^tt^Sr?t5o 

(1) »3»iWI*UVW-1f-tr-iH M3 5 5n 
m) tS*S 1 0 6 4 nmOM)t^-f 

B^RRit (HI 1 O (A) ) 

(2) S3S^j6UV V— if— If— (JKfi3 5 5 n 
m) ^2»^*^f-^ (»f 53 2 
nm) (DfflmmM (Bl 1© (B) ) 

(3) IS3i£5P&UVU-1f-fcf-A (Sf 3 5 5 n 
m) t 1 0 6 4 n mO#^* W-f - h - A i$ 
2iSWiK^'5r«56^— If— tr— A (Rf5 3 2 nm) CO 
l^aSUS** (H 1 ico (c) ) 

[0049] r ^m. i&m&&m¥m#mm<o$hm<oB: 

1 . m*&xte/Rx$m 2 mmt&n wif- tr-^jgjt 

ftlftttffi 3 iSHffiU v ix-if- ABMt«« i 0 fc* 
t*<. ^o»3»5H«UVU-if-B8St«ttSr'&tf«*SE 

2. K#ftXtt/2itl/IR2*||«u-1f-If-Ar4, '> 
* < i fcSS 3 ifSSfi&U V w-if- f-^SrBKAtr^^^ 

3 liip&u v u-if- c— 2±(DmM&m x *> 

StI*«J{rKlt-t--5- to 

4. g§3B518i£uv v— if— tr— J*<Dfmtmr$\±. s# 
*XWc/Xt/» 2 ffi^aS if- tr- AtrllRlt-t-SMn 
rt-c, 3&»o»#j6xf±/&^»2fl5R»u-if-tr-A 
*R»«»oi/2KT©J«IWt-*-Sri36SJ:^ 0 IP 
*>, ^3S5W^UVu-if— tf— AlcU^ftM 

S#«Xii/Xt/m2iSM«^-if-fcr--A(cj:« 
iS«**^»*. «^Wc/atWci, Stn^fSftt:-*-, 

^ J: 

[0 0 5 0] ^*COm^r->^U— if— T^— X 



VDlC ±S7^7r ^S^U 10- 
3 0%eS$*$tt§7K9(?SrBfe56i- S^«e>t^, ®4 0 0 

smt^*^*- J: r> h^^mm^^-xmrnv. & 

fcK**4b«3«rbfc^*:, *iK«Ffc**36S»». j££ 
bTttld* 7 So b"C, w5b^Sfl^.S 

[0 0 5 1 ] r*Vl£*fbT, *JW!G>U— if— 
WSuv/duvu- if-fcEIJHbT, -toflftfr® 

[0 0 5 2] : toi 5 **Ba$f BU V/DU V 

h i^^oiswfc. »ft*pffiii«<^fe«)^, i o o 

»tU<li3 0 0-4 0 0t}:MU 

1^2 00-8 0 0^ #£b< t±3 0 0 — 6 0 0°C\Z. 

[0 0 5 3] 3fe*BB6JEBIUVXW:/atfDUV w— if 

©SfiSieU mtf3 0 0mmX0. 3mm©»« 

L fcittrffi u— if- br-^^^cD a— ^ 

3 0 OmmX 0. 3mm(D8ftl:tt»/L/: 

&Repea t 8iS ttf ^ T'i'ef 

[0 0 54] ft*5 % &^3 5 5 nmWVU-f-^ 

Xm%?&m5 2 5 3 1 0 2-%\C&Z>Jjm :Nd : YAG 
(ttft 1 0 6 4 nm) ^1 ft T?*fP« 

(SFG : Sun Frequency Generation) 
2 iSfJnj$t^£. (SHG : Secondary Harmonic Generatio 
n) 3 2 nm(Dl/- if^3t£r$g£ * bJC 

*2 0^i»^5t*«ftJC*5l^rmfE5 3 2 nmO^f 
-*tNd : YAGS« («« 1 0 64 nm) CQftfD 
Hifc**K:j; — iffcU^3 3 5 5 nm*r#5 0 



[0 0 5 5] 0*WfF^3 0 5 7 2 5 2 <t -5*«fe : 
7 7 y >=l =7 ^ftifi^SKXWt U— if— tf— KI&iE 
^CO^— Kd y d : YAG 1 0 6 4 n 

m) l^-1f-^S«T*^S^fcU-if--tr-^^Jx 
tfKTP (^;y^U»)A:KTiOP0 4 ) <fc 
0 At) 2 co <£> 

«2KW«&r/««iK»a)OS*««:*fi8;-*-'5o ^b 
T> l/2»fi««C±oT^O«2il5»l«<0«*ffiSr9 
0° [Ute^ii:T- ; eom2iSsi^^^i6^^U^. 
^fbiSr^!jx.HB BO ( 0 - B a B 2 0 4 : * £^ y £ 
A) <t 9^5*2 0^j»«?^feft^A^LTfP«»» 
«*3B£K: i «9 fimfcgc 3 co com 3 *W«*r*6* 
5o :©!3iSiSli, a/3 = 3 5 5nm«fi:4 

-So 

[0 0 5 6] fl6fflprffi*^«yg3C;*iKSi LTtt, LB 
**»y^£iO , BBO (^-Ba 

*9&*y9i0 , kd p (y>»27K**y 

£i0 , KTP (f^;|jyi^!)^A:KTiOPO 

[0 0 5 7] #M»5K^ttft(03l&ffllttKIIU V if 

Mfttt¥«f*:|l(OKI*ATJ«tK. XCttUC. 

4 if K J: t> , fflrlEU v if-JStt X<D&&fc isUuR 

m) UVU-if-jfcg :3 5 5 nm 



O (L i B 3 O s 
B 2 Q 



uv u— if— 3p*sta* 



2 0W 

2 0 0X1 mm 
2 0kHz 



[0058] ^ib\ ^<D$EmMft^&£k<DftMffl$Lmm 

UV/DUVl/-f-7--/!/8B(ia*^tPOt©t 

[0 0 5 9] MR{S:ftefttt^ai«:ffK±^0i|^ 

S^fcllWBfi3IR»fttt^Wft:»BtJc:»L, 

«rfif5^±u^ (fab, ±IW(^i^li, Iftttgffi 
(4 0 0 nmJ^TOffi^O^'bSil-t-^r fc c ) ) 0 

[0060] z(Di§&, mm&m&ik&^mitmm. x 
teiftzz&mmmmmzwim. bfc«riB<ft*i»»tt*»{*:«E 



7jc m * * X fi® ffizK X * * X ttMQ * -enuiE v 

[0061] mmu&±%-&m. h 

lbL/c«f§T% ME — if — T ~ — sis&f? b <Dfr X I \ 
[0 0 6 2] «#Xt5/Xtt«»Off«TT?«lE 

[0 0 6 3] *^^OU-f-7^-^lC, 
G>«J*«T<Bfi** 3tL<ii3 0 0-4 0 0 , C« 

<b. ^ B B a i±o^->fb. m&Tfm&x h ux&mt. mm 
[0064] if— r^— ^-c*e>*T/^ftiiE 

K, Eft. SSl. SMXttM^lfcUfWSrJBrti-S 

KW>f«, K\ ^4> ffi*S, 

if-Tn^/u^r^-r^, SaHfttWOnffiXttpi 
^*E»OStt^bS:fT^«o ±EfiH«S:'**-=>' 
^ (T^^^hMb) LfcSK#«9JOU— if— ^ 

vji 3v-y^^^^*w*«aiB]»is«, <b^ 

^aSttSEfi, ^^fb^^S^^SIlHl^a, #^f B t^ 

/l^-^-fev;* (EL) 3t^@, 74— A'Y=-%vi'3 
*^WT (FED) 3£S, *#3K9^-**§S 

K*»K«, CCDxy7/yr:7t 

>"HeB. CMOSXttMOSiz^gfi* *6&S?i!i3£ 

[0 0 6 6] #J;itf. COjBRiansx^-bax 
lid* h^y- hIX(if*7;^- FSMOSTFT^ 
JgfiJcU *^COMOSTFT^«fcSJajaK»lalK, * 

[0 0 6 7] ftWslK&tfffiifllElB^I-S' 



[0 0 6 8] sfc/c, *fe«0#«Xf±««*U^ bnyu 
^^ir>-^^ (ELi) (DTm^tl^h^ ttrlSMOS 

TFT^Kw^ny-^i %jk $ thtz mmx &mm 

[0 0 6 9] Z.<DWr£. MEMOSTFTW^t- 

K*©tBtb*^±t>«rE*«Wi 5 «t 5 \^tiv\^ mm 
&±mzibzmmw*&ftmm&m*-rz tmz % mm 

mxnffimtmmztiz&o^-rtitt. ±m»wimx\t 

ft^»«oK{b*8S±LT, Bfpf, KflMtt 

-£OtlE LI$:4H4S < MT^ ^OT\ a^b^ 

[0070] «trffi*feffl^ffirE^r«xtt««EL 

[0 0 7 1 ] 1£§m*74— /UKi5 r>3^7^/ 
W (FED) 3S«f-iS^i"5i#fi. 

W***t«:^U-Cl!WEMO STFTOKW >irgJK*t 

Jfe*tt*«iW)tX tt(W* * * >- KBtlc J:otf 

[0 0 7 2] ^IjfSMOSTFT, ^ K 

■ (itbtt, WEFED^y-hgi*mU««iB-*t 

0 MO S T F T<7)^- h f -t y^/^Ctf , jE7U*$8 
[0 0 7 3] »C^, L^*fc©»«Rfc:-o^ 

[00741 % i z>£M&mm 



[0 0 7 5] *3B(go««tt, h vrff- 

<D&t£&&i' ^yCMOS' (Complementary MOS) T 
F T tC^ffl Vtz fc (Dtfc 5o 

[0 0 7 6] <MCVDj£^^I>tf, *3Bfi 

[0 0 7 7] COttfiECVDIt, Sl5~EI6^-t-*D# 
[0 0 7 8] :<7)gfiaM, *m%k*-rV7tf*k 

tf^#*fc-&tfo ) **b*-6^f±, Wi&iSfM 1*> 
bv'-Y?— ;/ K4 2(0«P (H»*T) fciiLTEJc 
IS4 4^»AStl5 0 /£RS4 4<Drt»fclli, #7* 

£^ (att<»flft#4 6 ^rl^C^lMi^^±0 
»*Sr*-rs«-»0) '>+7-^yK4 2i, 

IBttS'+S'* — 4 7 t^-tiVtttESttTlr^o **5* 
HSHtL*^**, "$-±-7*4 5 «S14 4 tOffllCH 
^/c, j«RS4 4f±StrxSS:fi 1 * 

[0 0 7 9] ^tt, S*l ^i^ir'7 p ^4 5f^CDt— ^ 
-*»OlP»**"fillO*Sh, *fe««E«:4 6tt«*.ri 

waamt vxm&vxT (#1:800-2000^ 

^fy^iifti 6 0 0-i 8 0 0t:) iztimzti 

[0 0 8 0] KCVDfe^lt^Clt E15(7>#tf§ 
T% J&m&4 4ft<DM&Bt& 1 . 3 3X10 M -1. 3 
3X1 0~*P aiU Wl^tfTKSi^^r^ JJ 7 Jf * 1 0 0 
-2 0 0SCCMS:Mbt > tt«t*SrBr^ffi.ft^*DfR 

SlC^4 0trfteSff4 U&*bV+!7— ^ y K4 2 CO 
«^P4 3^Ilt§Att, ^H^0. 133-1 
3. 3Pa, 1 . 3 3 P a £ri-£> 0 tK* 



[0 0 8 1 ] ttt, E]6£>cJ: 91:^-^- 4 7£BB 
W\ mPctf* 4 0O4< tfc— ffl5SrttjJEflc4 6 <bgH& 

i?*/v*&(D&ti:>n<0&Bl (BP*,, **«Xtt*oWJKft: 

7 5 0 Sr^v^^/u^r-T* 

2 0 0-8 0 0°C («*.tf30 0-4 0 0t) fcfitf&S 

[0 0 8 2] re>LT, /7X-7=S:Mt5:i<j:<, 

fi<S««^^-C, SfilJ:»-l:«lCVDt«S 
[0 0 8 3] S WS?r«jl: Lt 'btSlOx 

[0 0 8 4] ^riffc^^ /yX^^ 

t^^^ot, X9X-rfc:J:a^— S?jfl*fc< , h 
kmc X^X^CVD&^it 

[0 0 8 5] ^<DWr&, «i£T (fllfctfO. 133- 
1. 3 3Pa) Xtt^JETT-akf^SrfT**.^^. MJE* 

[0 0 8 6] ±IB<OftbaCVDtC*3l^, «8t*4 6^ 

^, y-f-f-, £?URttt>J:i\ ) tttv^^\ Ml- 
^acJbrfil^ttRS (W*.tf2~3©> i: It, i 

K4 2 0±*i:ELt^50t% *ltB4 4rt-eti:fc 
[0 0 8 7] <*ift»|jKa5IHUVXfi/&T/DUVU- 

T\ N d : YAG ( 1 0 6 4 n m) if-o y K2 0 



0 3&^bomstu-if-tf-A2 i 0Afc*»«)t*tt* 

2 0 1, 2 0 2K£oT l/3ffiOTR£WLTi6«3 5 
5nmOUVl/-f-tr«A2 10S:#, wtbfcBMtat 
*/U=¥— 3OO-50 0mj/c mV, gffi 1 ± 

[0 0 8 8] Z(DWr£, «*.fi, ft©2oo*Si«J) 

(1) H7^<t5tc, HJ£Ufc»glfc:, u-iF-RB*t 
ft 2 1 0^W>XI2 0 3 3&»fe;«M"<y y — ^*3r^ 
2 0 4i:AW^^ aSS^itft-e^/w^y y — ^*3r-t 
^y^^-^^o 2 o 4coiEie^<toT. v— if 

(2) B80«fc5lc. HSU^v— !f-IHIt362 l 0^ 
[0 0 8 9] u— if— tr— ^2 1 ofclMK 

(2 0 0-6 0 0mm) X (1-1 0m 
m) } , -BkJjj&fc (10-1 0 0mm) x (2 

0 0-3 0 0mm) } Xf4]E*»« (#J;ttf 1 0 0 X 1 
0 0mm) fc«*»»bTJIMt-*-«rt^±9, ifMttt 

■ttW±ftHo-Ct>J:v\ ISlIt iHz:/* (B** 
-f) tot-^- (Bl^ii-f) l:io-C^<0SjSKTIw 

[0 0 9 0] :3Lt, 3t«7A^'>y3y8iBi*S: 

[0 0 9 i] 0 7^[^t<t^c ttAfcBb 

;* * * - ^ i/»»oiS5tao ^Bt^FX tt¥*Hffi 
{KTC^^r/^M^TciRftS^ lxio'atoms/c 

cKT*-e<s»ufc**ia«>*:tts*a»tt'>p 

[0 0 9 2] 4fc % w^ttJC, ttftO^iCnttXIlU 
[0 0 9 3] tifc, ±IEtH«fc, 3EJ^ 



1 0SriBa*afl["e»»*-frfc9, Stir Ml HIO^J: 
5fc, H56 Ufc u-1f-BR4t* 2 1 OI^LTSfil £ 
ia4«"C*lWT^J =>>1»ilMI?Xtt*»ilMlr«: 
i^*)*J>*W*l««6 (8 9 (1) , 010 

o) ) x\-±i&&<Di<'—'F—ytf&&iz& vmuvxis}) 

fit^fe (B9 (2) , H10 (4) ) IC*5^T, 

200-300 t:<a£«XKt^f£tt;tf* m$klf* 
m OM2 0 5' *S*KffiJ:?) yX/P2 0 6' d»<b 

2 0 7' «f5^«t<, ^tib&mmzft'D 
Xt>£\f\ l»t**2 1 0 2: IRA 2 0 5' til ±T»* 

^JEfciK8b-Ci*««-fb«:H^ 4fc. ttJMt»7ttB 
*o(c)->(b) — (a) oMKlMMMk. **B«ft 

[0 0 9 4] 36*W«*WU— V s — fctt, 30 0-40 
0nm«l (UV) 2 0 0 — 3 0 0 nm<Ojg 
jft^Mft (DUV) #fc5 0 5fi«^»U— F-KH N 
d : YAG (jftfi 1 0 6 4 nm) <£> 1 / 3 i^IE2£<£> 3 5 
5nm, He-Ne ($g6 3 2. 8 nm) <D 1 / 2 
M03 16. 4nm, He-Ne (»* 1 . 15// 
m) CQl/3iSf$&0 3 8 3. 3 nm, /WfcT— (Sg6 
9 4. 3 nm) O 1 / 2 i^S^&cD 3 4 7. 2 nmftif^ 
fe^o jS»^i»V— if— J-li, Ar «45 14. 5n 
m, 4 8 8 nm) 1 / 2 l&MitL<D 2 5 7 . 8 nm s 2 
4 4nm> Kr (KS5 2 0. 8nm. 476. 2n 
m) Ol/2ii5^8W2 6 0. 4 n m. 2 3 8. In 
m, H e - C d (jftft 441. 6nm) 01/2 
(D2 2 0. 8nm&<^£>6 0 

[0 0 9 5] U~ if — ft<D«S t igsEffiftO& 

ft^B8«ttaco* (ID i:t?c o£*K jfcSZiov 

Ls ^jK»3b¥MrA^ttAKtftLTttA^ 3^u— if- 
3tS:»«fc#o^i, nMA3«K (I) I: 

i/n + i/i2=i/n» • • [1] 

[0 0 9 6] Wx.ll Hill (A) <D&?\Z* Nd : Y 
AG@#/^U- if— (Ml 0 64nm) 2 0 0 CO 
U-if-e-A2 1 0 A&WZ-<D&m]&yti£&$k (KT 

Pif^yn y 9^) 201 x&&£&-rz>m 

_bfS5^^ n = 1 2= 1 0 6 4 n m^ftAi-^5 t X 
3 = 5 3 2 nm^o w O^S^r 5 3 2 n m t , 

^ 7—2 0 5 X^frtvtz&-& 1 0 6 4 nm^lr^i 
»3fe^*&fi (BBO:*^^^) 2 0 2CW3L 
TlSfi^tSt, JblB^IIlZ l = 1064nm, ^ 2 



= 5 3 2 nm&RALXSm&ytX 3 = 3 5 5*im## 

btb^o z<Db$iz, j»«*»Sixi'a#-t- su— if- 
*^SK&3fefi, * iix u ^jr i^Kft&Ml $9— 

£9#8t£*V i 3 = 3 5 5 n mtO^^JPI^ 

[0 0 9 7] COjMMfc* A 3 fi, JOX»*ftjE»»-e 

3 5 5 nmlj:^7-2 0 5 **&»Jtah,fcX#SU 1 = 1 
0 6 4 nmti^2 0 7 £ Jh/T «fc t \» 

[0 0 9 8] ^rcote, El 1 1 ( B ) ❖Ell 1 (C) 

[0 0 9 9] ±EO±5»-**P**WLT*rtaF*bfc 
iiSfii^cDUV (XttDUV) l—if-tt, a*oi»^ 

[0 10 0] t ^)tiSS!S^ fflU VX ttD U V 1/- 
if-T^-y^fe, ?f-3feSri»« (« ; 5 0 0-6 

0 Ommx 10/i m~ 1 mm) , (0!) ; 10- 

1 0 Ommx 2 0 0 — 3 0 0mm) XftlEJjJ&tt (09 ; 
1 0 0 X 1 0 0 mm) lzM%MJ» LX m*t1r Z> Z b lz & 

[0 10 1] ^Lt, PJx.^l 000xi 000mm(O 
*ffi«#9*K*-ett* ei7 2fct*E)8lc:jjM-«k 5l-«;t 

ift*HUVX*iDUVU-if-fiB«*-*-50fccfcV\ #9* 

£ nan l x m% temetx-tf/*"* ; * - * * * * - 

i!?aa*iSK-C»»S^S*ife (E)8) 3&5*><5 0 
[0 10 2] r^ivC, SfiXliv- tf-^rffi^coii 

[0103] r©*KHftSBiluvxttDUVT^— 

»ao *a{bSraia:ft*LTfcj:i\ uvxu 

[0 104] 3tiKffl»£WUVXttDUVW— if 



iiMbBI*>*&-<fb, ilM4blft&tf&K* M/^ftKfe u 

0 0-4 0 0°CCM — 

[0 10 5] <«CVD (X(i/7XvCVD4« 
5tS5WjS*WU VXtt/XT^D U V U-if-Tn-^ 

[0 10 6] &<7> (l) (2) (Dfrxftt&X 
IA\ 

(l) Ell 5>fr* cvDStfifttt 

u~if— /v-CttJMbU iWCVDSCIlt 

—n<D*ftm<D if— /^-ejs^bSrff 5 

*9«i-^9^^*a-WbK«i:LTJ:^ 0 EI 1 3 

(A) tt, 

[0107] (2) Sfc, Ell 4 CVD 
B£) *r»*U CVD-2W-Cffi»»*tti|t»{«:»RSr 

&W<DU— if-T^— /UX^fi^bL, 3EfcCVD-3SI5 

-tztyxftt-mtmmt vxt>xi\ mi 3 

(B) 1*, zti&<<>7<>(^ttbvtzh<ox$>z> 0 
[0108] fc*s, cvd- i«"e*j*i-*MWb>'9 ^ 

^/»b->y ^yaiitt, hy^-HMOSTF 
yii^hAy-SiMOSTFT^ 

3^/B^>Ja>«M!li, hy/y-HMOST 
FTO^-hftftJR. Xf^h^-fSMOSTFT 

[0 10 9] &7t, ±ISOCVDIi*ICVD, /7X 

CVDt'li, J^JRSttw^^X^XttttfiEAHAft!: 
Itso^i^o 08* tf, /7X-rcvDCJ:^MfI 

7XvAHA (Atomic Hydrogen Anneal) t 

(ttMMbM, e?*, k*. ^s?xf^^) zm* 



»B5±»caJi-*-ft«M»*tt^y = &<ou- if 

[0 110] 4*5, BMfc&tmifcRih^fcfcU:, flJIEv 

^ (7A-=f>\ — y^A, *y:/h>\ ^tyy, 

7M #*J£l4l. 3 3P 

a 6JL±-C*:«tJE*«. »4Klil33Pa-4XiO 
4 P a Tfc 9 , MQm* 1 . 3 3 P a J£A±-C*«JE* 
«L#*L<ttl3. 3Pa-l. 3 3 X 1 0 4 Pat* 

^JUtX WciWb > y => ^/Mflss/ 9 =■ if) 

[0 1 1 1 J 4*5, ±«E^«aCVDXtf#«WOV-- 

f&mtmbt^ ^IZZf^X-rC VDgsldJt^ *s^7>\> 
[0 112] 4*5, *^^cou— Jf-T-— A-B$^ B 

Six* Dm&M£tiZ><DX\ Sftt-tZ 

[0 1 13] *$£W<DU- if— T^— /MdJiSig; 

[01 14] ffilfctf * «»Srff»D-t"S*&, 
-Tct^tw, U VXttDU V l/-f + ^12 0 4 
t m&L 1 SrJftS LfcXSS* 2 1 l^SBi^*^K^2 
3 1XH«85 2 3 2SrKW\ r. ftfc J: SB»G>flsfllT 
T-#^«OU-if-7~wu£ff ? 0 

[0 115] rW5C tH*.fi(SiRftfttt'>9 

iima>bft*Pt-<fc ?)H-fki-*iB«-^y a^^ttA^ffi^ 

»5o r 5 Lr^^b^^fc^l^A^fi^tS^P^ 



ffiMtt 5 ttliaii}:ti:i9, £ttlfc 
ttS/ J 3 y»*o«iBOI!flfl 1 4 < 4 9 , 

[0116] ^l-c, zcomm<DftmTX(D%i&W(Dis 

-if— T^— /UK fll 1^3 2 0 4teW£S££2 1 

[0117] H17H, ±fB<^«»Kft*.-C««2 3 3 

fii^t ud^«2 1 1 (omm^mfcmjz 
[oi is] rco^, — a*wfc(sajis*tt^y ay 

[MJflfc«^i-So SEl^tt, L — if-tf-A2 1 0^>K« 

[0 1 19] H18I1 ±E^«»t*^K#fcl^«P8- 
WAPi"50»J-Cfe^^, ^^r^t2 0 4 i:SSl^L 
fcK^S^5 2 1 1 <Dfflm<Oyk!Km^ 2 3 1 

jESftm/E, *VM4r*Lb^*-) SrHl*ni-'-5S«2 3 4 

[0120] — JL*ftfciS»tt»tt^Ji =»v 

ffiBE 7 a^)-> y ^ >-®^-<^®^-^ ^3^stt ^ S#<offl 

[0 12 1] < h MCMOSTFT^M> 
= — ^Sr^l^fc hy^y- hiCMOSTFTOM^J 
[0122] «-*\ m 1 CO ( 1 ) jr*-f «t 9 tC x (5 5 it 



iktfJXtt if OJ6»S« 10W<HMOSTFT^ 
«««^, /7X^CVD, ttftECVD, ScJECVD^ 

5/ y = ^MO«JUl3d» b ft 5 TtfctfcSffil 1 0 0 ZTlfcCD 

[0 12 3] MOSTFTMO^ot^^ 
$iaot^7^S^^ft5 0 2 0 0-5 0 Or 

H^'^Wfc (500X600X0. 5 — 1. 1 /z m 

m . mmmmw&%m^x^&\<\ eoo-ioo 

H^7^1ffi (6-12^yf 0, 7 0 0 — 8 0 0 jzm 
J?) iSrffl^Tfcct^o «««WcoaMbi/» =^«tt^9 

[0 1 2 4 J f&mc VD^^5«*, ID5^:t>* 

TttjBlflcSrgfSfflft (fil 6 00-1 8 0 0U 

^Mffii, «*^)E^, iHr:/*a 

^«W<rtffi* : 0. 1-1 OPalE ffil^fil Pa 
IHz^fflit : 3 5 OX: 

— 9 0 : 100 — 200SC CM 

[0126] »b*>y =vutr±, RO*#-C5 0 

-2 0 0nmfC*«t5, H^^^yj^tU 
mnif* t ^ (SiH 4 ) tCT^^T 

(NH 3 ) ^Siit^-e^UT^o 
H 2 ^S : 100 — 200SCCM, Si H 4 ^S : 1 - 
2 S C CM, NH 3 Si: 3 — 5 S C CM 

[0 12 7] £7c, BMb*>3 aVJKtt, # 5 0 
-2 0 0nmf{:Mt5o H^irJIT^^ 
2f:*fc LT (S i H 4 ) i:He*)R0 2 ^li 

H 2 $tm : 1 0 0 — 2 0 0 SCCM, S i H 4 SlS : 1 - 
2 SCCM, HeWO^i : 0. 1-1 SCCM 
[0 12 8] &3b\ RF7 P 7X-7CVDT«t5i^ 

<JO*#f4»:oii!3TfeSo BMbS'l) =»>l)tW\ SiH 4 

flfLfi : 5 — 1 0 SCCM, N 2 0?5ftfl: : 1 0 0 0 SCC 
M, tf*f£. : 5 0 — 7 0 Pa, RF/^7-: 10 00 
W, : 3 5 OttMt^c 

[0 12 9] SMb^U =»^Ktt, S i H 4 «Eft : 

50— 1 00SCCM, NH 3 i5tEfi : 20 0 — 250S 
CCM, N 2 ^ffl : 700— 1 000SCCM, 



EE : 5 0-7 0 P a , RF'<V — : 1 3 0 OW, 
ft : 2 5 0°CT«t5o 
[0 13 0] &i^T\ Bio (2) i^^-Tci: ftfcft 

18 20 

T, ttflETC*. «*.tf«Xtt-y^Srl 0-10 
a t oms/c c K-^Lfc ( w *U4 C V D^XIi^ScK 

i/l)3y||7At50nmJ|l:*St5. HU r<o£§ 
xn^y^io K-tr^^f±^i"bt>iMf-e«fti^ (« 

4b v' y = ^JSI^ 1 0 - 3 0 n mJ¥^^i- § 0 

[0131] z.<om&, m 5 &t/ia 6 ^ Ltzmu&m 
t\ JiiBo»jKcvD^iOTia^*#-effi;*»fttt* 

[0 13 2] «CVDic<tS7^7r^vy 

y : H 2 £r*-r y T#*, «»rff 

* £ LT^- ( S i H 4 ) , 7)<SMb« ( S n H 4 ) 

fcMJt»T*»frLT#jao H 2 ^ffl : 150SCC 
M, S i H 4 St : 1 5 S C CM, S n H 4 «fi : 1 5 S 
CCM 0 W$$^<r>*sy ^Tfrlfx (i/^^X fi 

y T»*o«*#^y = LTfc ct^o 

nSft^:*^7-fy (PH 3 ) , T/t-» (As 
H 3 ) , *^tf> (SbH 3 ) 
pSMb*>»& : ^stf^ (B 2 H 6 ) 

[0133] ft*s, iE©4«srra-(of^w<"e^ 

*^^y7^S:^MU tttttf: 
[0 13 4] *-y v-^^iCTV^nTSrig^Jt^-C^ 

j?^t7*/u7T^->y = >^mw&&*>y 

3e§t»OMWb'>y a^KSr^-fSo fiKK^IilRW^^ 

xtemmmmm. m^-imt^v =^/»b->y 

lit LttJ:i\ 



#:<D«k o\^*DM\^X&\t\ A^-Y^ic^U ^ey 
S n H 4 Sra*Jt*-e»& 1X84^7^7 r * V 

[0 13 61 RF/7XvCVDt«»>y 
tt&ricfflW-SAtttt, S i H 4 : 1 0 0 S CCM, H 2 : 
100SCCM, : 1. 33Xl0 4 Pa, RF 

'<17— : 10 0W, : 3 5 0ttfc5 c 

[01371 &^T\ BIO ( 3 ) tC^-r £ 5 fc, 

**T-* Nd : YAG ( 1 0 6 4 n m) Sr*H»***3ft 
«T-l/3ftiftWi6£WLfcifcft 3 5 5 nmOT Vl/- 
1f— tr— A2 1 0£H]7U:;^LfcJ; 5«wbTR8i*3Q^^ 
^S3 0 0~500mJ/cmT«l, T*/^ 

[0 13 81 Z(Dt$, 0 7tl:*tJ: 5tw. &A4bgj 

7BldP^tti «Wf) ^ty^Dy^ti, «l*.tf« 
jME7C9R2it/^#Eft5cSf fllffi^ lX10 lS atoms/c 

[0139] ^f:, ^Oir^tc:, tttt0£XMKX*IU 
[0 14 0] ^^5, if— r^— /^Mfc: 



y =■ ^Dtxr±B«ft-> y = ^mxttiwb^ y => ^/»b 

[0 l 4 l ] X, SKtUC±»o(Btgt2:MrAftiEfatofc 

So 

[0 14 2] ig^**#-eSfilEU— if— 7--;i/ 

[0 14 3] ^ttftl:, 9 3^JK7$ry- 

fty^WKW^Wi:t5MOSTFTO 

[0 14 4] fip*>, IU2C0 (4) ir^-fj: tfUS:? 
yR7^7^7yKftLfc«, nMOSTFTffiOf^ 

>'*^*o^f«*ai*»jWw i tsu*^^«[ (v th > o 

*2HbOfc*t^. pMOSTFT»7thW^b9 

m^mm-f^-^ ios:«ttf5 

X 1 0 H a t oms/cm 2 0 K-Xft* 

U 1 X l o' ? a t oms/c c^7^t/^i^ra 

JEU *»*^»=^«70*«ffl*rpH<bbfe*»S* 

ttv-y 3^*1 i ti-^c 

[01451 &^T~s EI2<0 (5) Jd^i-J: pM 
OSTFT^(^ft^;^co^WaWia^> 
L#VMI (V th ) OftafrfbOfc*^ ^SfinMOST 
FTffl^ h Wv>* b 1 2T"7^^ U ^^>-?iA3l 

»>T 1 3 SrW^itf 1X10 12 a toms/cm 2 

OK-Xf-eK-^y^U 2xi0 l? atoms/c 

[0 14 61 &^X\ m3(D (6) {C^-TJ: 0 (C, «JS 
C V D^iC «fc «9 h!6WltOK{b-> V^>-m8Z5 0 

nmf{:«t/ci, y-htstmfcutoyyK- 

^K#3Sfiv-y ^v^i 5Sr^J^Ll^2~2 0 SCCMO 
P H^t/ 2 0 S C C M(D S i H 4 0{£3&TT*0±fE £ PI 
«OMCVDSl:totffSflttf4 0 0nmll:i 

[0 14 7] &l^T% (EI 3 CO (7) td^i-^^tC, 



5fe«{cBI3^ (8) Ic^-t-J:^. «^.tf««CVD? 
± 9 RfeflS 5/ U^VJ^l 7 £ 2 0 n ml?CMt^ 0 

[0 14 8] ftU^-C, EI 3 CO (9) KlS+J: 5 id, pM 
OSTFT«7^ b l/^ b 1 8t^^^ U -r^">- 
EAX W>f * > K— 1° > ^ Id J; <9 n 9 ?F*Efe "C *> 5 « * 
hflB-f 9S:0il^.tf 1 Xio' atoms/cm 

(OK-Xit*K-tV^U 2 x l O^a t o m s/c 
cOKt-*Sl:R£L, nMOSTFTOn iV- 
^2 0MKK^«2 1 i^tl^tim^-t^o 

[0 14 9] m4<D (10) {-^i"ct n 

MOSTFTffl?r7t M^y^b2 2t-77^t, *f 

^Ll^7^D>^^->2 3£r#I;ttf 1 X10 16 a toms/ 
cm^K-XftK-tV/l, 2Xl0 2 °atom 
s/cc(07^t7 p ^fitl:^U pMOSTFTco 

[oi5o] rpbxy— K y-^KK>« 
[0151] fiP*>, H 1 o ( 2 ) Olgfti:, (SftttA 

tev-y 3y|fi7ASpMOSTFTtnMOSTFTfi 

«H7>f7yHbts 0 rtttt, sub:?* mj y*^:? 

>0-b-C*>5 0 r^^^tov— if— 7~— /uftJ^T'C 

[0 15 2] ^tt, ±^tH«^L-Cfl£»te»ttSxy 

««RWKI#ffl*«WkS/ 9 U ±*£ 

^[^^{-^^ h-77^t*pMOSTFTg«i: 
-Y ^>*&A3^ tt-Y K— ^fe^ <fc v> n Si^FMte* 
#'Jx.f£^ ^^S: ixi0 12 atoms/c m<0 K— 
Xft K^tVi/U 2xi0 I atoms/cc£OK 

«*«RJEU nMOSTFT««l:pi^«*, 

11 2 

0"J^_f-f^D ^^^-V^r 5X10 atoms/cmO 



K-XfT* K—f^^U lXl0 1? atoms/cc 
[0 15 3] ^bT, &{w, a^^ 7 ^ hi) y?774& 

«^«tt). 7t h^^t-ty-VKw^ 

«*S:*J«i-So nMOSTFT©*^ ^^V&AX 

S5>f 1X10 l6 a toms/c m 2 (D K-Xft* 

K~ tfV^U 2X10 M atoms/cc(DFt-JS 
KfcRJtU pMOSTFT^ ^tym^ 

ixi0 l5 atoms/c K-Xft* K— tT 

20 

V^b, 2X10 a toms/cc(D7^t^g| 

[0 15 4] bJ&>5SL ^teatt^ya^Rfonax 

if — 7 ~ — /UXtt^ o ^ > 
7 y X^O^^§7 R T A (Rapid Thermal Anne 

al) Kit), «A«QB1 0 0 0 4 C, 3 0»S«oJS«I 

^^bxis^bx^bv-y a^mtiwis 

^ya^Btftft^ 1P*>. ftfejfl£CVD«fcl£,fc0. 7k 
**** y Ttf*b*J >-7>tCHe*3K0 2 SrigfiJt 
•■ea-&LT»fb^y ^yjg8^40-50 nm|l:|g 

NH s fc**tt*-e»*LT*fl:V!J a^lRS: 10-2 
.0nmIi:KL, 3E^miEOjfcfr-eaMfc*>y a^Kfc 
4 0 - 5 0 n m«^IBS»J*-r $o 
[0 15 5] &^T\ EI4 0 (1 1) {C^-fJ: 5tC, ± 

^y7#7l5 0SCCMSr*itU, 1-2SCC 
M^^-y !>^Xf^^r^cD0 2 . 1 5 — 2 0 S CCMC0-=e 

yy7y«Tt*yy ^>J®2 6Sr«A.tf 5 o nm 

fftC. JEtC, 1-20SCCM(DPH 3 , 1-2SCC 
MCD—V -y^^rf^CD0 2 , 1 5-20 SCCMOTy^ 
7y«K*7^77^< yyU ^r- (PSG) 
Jg2 8^litf4 0 0nml|l:MU 5 0 - 6 0 S C 
CM<£>NH 3 , 1 5-2 0 5 001^(0^/^7^7 
t«ftVJay«2 7^0tJx.li 2 0 0 nmfCait 

[0 15 6] 9:^X\ m4(D (1 2) \Z7f:-t& b \C S ± 

HMOSTFWpMOSTFT^-f, y — 
/&U CF 4 , SF^tv^r^-vayffllftyJjp 
G8^7yiIxyfy«tx 7 fy^U 



*gX7* hUi>* f^^iilt, nMOSTFU 
[01 57] &^T\ 

1%S i A*) ^ A ^ t'OliW^ y ^ ^ 

y^Lt, pMOSTFTMnMOSTFTMM 
tucoy-^^li KW^m^2 9 (SXttD) 
^VmmX^MBS 0 (G) £^J*U h^y^-h 
iOCMOSTFTMt^o ^O^lC "7* — *V 

&Bf&VXi>&\<\ 

[0 15 8] _blSO^- KmfiiO^J*iC{t^T, 

£®tCM o - T a *A*01SMftttA*0^^.y ^«Sr 1 
0 0-5 0 0 nmff^^JERU 8UB 7* h li V ^7 V -f 
Rt^E^^^fttSlCj;*?, nMOSTFTWpMO 
STFT^- h®ffi£?gfifcLT<fcl\> 

[0 15 9] fc*5, ->y = ^-&^®iSll«[<7>«*B^ftjSfe i: 

a y cmo s T F T^»ife«i:o^tttfflt5 t , * 
^O^Sf^tXii^f 07^ ^7 7 ^ !J 

(KIRA^A«iR««rft#L. ft£P£-£:So S'JJ 
tffl«0{g;M^JHj»IKttlcSflrL« 3l#±lfT#£p£ 

[0 16 0] SttXli^tOT*/>7r^ 
v-y 3 aygSrr^^yKftLT, p 
MOSTFTBinMOSTFTffli:»aU 
A^tt^^ K—tTv Affile J: 

«J«ftSr«J»UTV th Sr*ia^i-S ±^Lfc 
— If Affile J: 9 pMOSTFTSlt nMOSTFTSlS 

[0161] &^T% *5£MOU— tf— 
tcip-r^) o »«UT»«CVDfcJ:9^-hlftii«*o" 



[0 16 2] y >^jfe«cJ:^fi»»SStt^y = 

ffl*tt*tt-> y ^yCMO S T FT<OSffiWl:o^tffi 

-y^h^7/^y^E0. 133-1. 33PaO 

20 0nmfHMU =»>i^Sl: x 
■Mfc^U n^* — h^7^^y^i£0. 133- 
1. 3 3Pa^tt^^^y>^U, Sfbi/y 
=» 100 — 200n mW£«B«J5M"5o 

[0163] 0 . l - l a t %^mir 

EO. 1 3 3-1. 3 3 Pa(OS^^/^^!)yi/ 
IT, !6SttlS^>4 < i: t T F 5 0 n 

[0164] :07W7^^!)^^i® 
fc, SWb^Ua^-yybS:, T^=f^^/^JBE0. 1 
3 3—1. 3 3 PaOl^T7/^^!)yi/U, $e 
fl^y =>]*«: 10 — 30 nmJ?tC^i-^ 0 

[0 16 5] &*5. ^iicov-y = hX\ T?\s 

+ (5~10W/o) O0^^y^y>- 

^^ki/yayKt, TVi^:*' (5- 

iow/o) co^/^y * y ^^-c^biyy =vjg£r, r 

[0 16 6] &l^T\ »j*Lfc«**Xtt#***>7* 
;U77^'>!)3y^7^7yKfbU pMOSTFT 
MfcnMOSTFT«fc#«1-S (*#tt«WB**jfe© 

[0 16 7] mttXftfttt<D7*;t'7T* 

vy a^RSrmffiu— if— t^— ^-r$ e -co^— if— 

TA^li^(ttMtt^J;^r kttt5*tfctt 
[0168] »:i/^T% ««avS*t(B;«ffl<oiMb^y = 



y)K^10-2 0nmf, ilb>U ^>I^4 0 - 5 0 

5) o 

[0 16 9] KfcO^n-fe*!** ±ftl,tzh(DtmmX~ 

tbz> 0 tat. -<o*s<y* y >ym&m^z>jjm-±, '& 
[0170] iiEoisaafitt^y =>bi«o»j« 

a^ttJltts/y =^IMt*:**-C#*^>-C, ccDxy 
r/y^T-fe^i^-, /V/f-nsK 

5&W<DU— if— T^— /UJdcJ; 9 » #Jx.f;f 2 0 0 — 3 0 0 
t, ^OllI«ISMv' y =i yg^ 2 0 0 - 3 0 0 n 

=—;u\c£<9 , TJlUBSr^-Kfc ttHiti 2 0 0-3 

0 0 nmff©*dft«*IMM4S/9 = >*Bt«:8M#/8L 
Tx S)400-600n mffO*«tS#*Sfitt JJ = > 

1 o , a m*ttW(o*tta*«*tti' y = 
[oi7i] 9 t*mm<o&&. Tm<o*:$L'&&i& 

(*>— K) tft9 % iD*t4ttg^»*ttS/ 

SLS io^bf, HR»M(©*»«:ttililfcl«» 
aj^WftKii-^ccD^yr/y^T-fe^, aw^k- 
nsi, *B«»«o* «^^sift^>f t 

ft£o 

[0172] [1] ft:fb\ ±IE Ufc J: 5 IZT* > hMb 

'&tc*&m<D u—v-T-su&ft o »g\ »o (i) 
(i) (&?a^D-fe^ (a) -ewt, mtisa** (kt, 

S i 0 2 ) /mtisV (KT, S i N a ) flMHttt* 

ou— y-T^-zux^sefttt^y 3>fttfe«i:» s 
i N % m<Dfr%mm\^ s i o 2 3ms i o/s i n x jsi 

*«SU y- M6M^S i 0 2 XfiS i o 2 /s i N 
/S i 0 2 8IIKISr»«t5o ritffi^nt^t 

«OiftSjS*9 ^ rtfc**1-S («T, 1*1 

a*»T*»**^5o-e % ^fts i 3 N 4 T-f*ft<, s 
i N.fc («t, mm) o 



[0173] (2) {Sia^cri?* (B) T*»i, S i 0 2 
(XttS iN) Bltt^T^/i^r^^y 
-^^^Lt7>f7^K{bt5o if— 

-^-e*tt*tt*>y ^^bb^mt-, s i o 2 (xtis 

i N x ) RfrMffU htb&K<OS i O^ttS i O 

2 /S i N/S i 0 2 «SJ8S:»«t5o 

[0174] (3) ©ffi^n-fe^ (C) 7^/U7 
T^v^y =«yg^^y^Lt7^7y KflsLfclft 

MftaK^s i o^fis i o^s i n/s i o 2 mm 

[0 17 5] (4) iSta^n-fe^. (A) T*te, T^/U:7 
*»B«i/- if— T^— L**5*lJ:J5a (1 

ooot, 3o#) ©iKWfflt^Mv'y^yg 
(bt, ntu o 

[0 17 6] [II] T^^^KftttO^MSWOV 
— if— T^— /^<£>*§^ti\ #CO (1) - (4) <D^31(D 

(1) &Uyv±* (D) "CH, S i O z /S i N^f 
6##7^7r^v'y =»^JRS:**^ou— lf-r^ 
-;^l:/^-^y^lt7^ 7 v KfttSo *o« 
t-, S i N^^ftiWHtU S i 0 2 XftS i 0 2 /S 

i NjKSrSWU y— M6ft«tf> S i 0 2 XliS i 0 2 
/S i N s /S i 0 2 «gR«:Jgj£-f-So 

[0 17 7] (2) K/Pt7 ( E ) -CHc, S i 0 2 

(XttS i N s ) ■t*t*T i e/U7T^S/y = 
W<ou— if— r^— /HfeHlc, /^-ny^U7^ 

y^yit-tZo *<om^ s s i o 2 (xns i n x ) 

PJltiU S i 0 2 XfiS i oys i N/S i O^^rS 

[0 17 8] (3) {Sia^nir^ (F) T*tt v T^eyl-Z7 

/^-^.y^tT7'i' y is Kfti"S 0 SiO 
2 X(iS i 0 2 /S i N/S i 0 2 JB££;fiJIL-t, 

[0 17 9] (4) RSfa^D-tr^ (B) T^fcZ? 
TXisD 3^***1^601— if— /UU^atJl, 

^-^^^^7^7^ Kteu ^^a (10 0 Ot, 

[0180] ±|EO [ I ] , [II] t fed, ife^^n-fe 
7ffiSi0 2 (iMCVD, ^XvCVD, TEOS 
^7XvCVD^MU SiN^MICVD, 

x 3i-*taj»BWk-e**att^y =>-«:ffcBMb**-ca 

KCOS i O a «l*»J«-t--B 0 Sot, *»*tt^y 



[0 18 1] ±ytLfc«fc 5lC **tt^»tRt£J:tUf. N 
TIE (a) - (1) ©**Lfcf^»a*«r»Swi^-e# 

So 

10 18 2] ( a ) #tt*#¥9b*fc ct 9 
* tbfi ffi tb ^ O U V X te/RXf DUW-f- tr- A & 
JSStLT, 7^7 7^*>D = ^K^Offiftttitt^M* 

auVXtt/ft^DUVl/- if-T~— ;Mw<fc9, 
[0 18 3] (b) #«Wov™if-T~-/M** ±E 

mcmm-rz><DX\ isi*ic2§??i-sr 

So 3ti*Wi6«WUVXf±/S.^DUVU-1f 
[0 18 4] (c) U— if— ^^^^^fal-^S&iil 
[0 18 5] (d) ^WftaEHUVXWc/at/DUV 

^-e^is** y r^tbK, m^m^^^^v 

«««r«Ji»«"e#*. w*U^J:9, moslsi©^ 

JUtttB, iUp D pf^M^-7LS I, CMOS 
[0 18 6] (e) 5tiKW«3EWUVXtt/a^DUV 



ftirtaft^Rit-e*. Bits**, 0*9 
iMME*^?/ ifv^^—^-e^^^^&y tr- v&W)& 

(flitflmXlm) t>S«rW.-C7 = -^i-Sr 

[0187] ( f ) M^^Mt^M^fi, H 
e-Cd y Y% V-k) ^-1f-, Ar (T 

,u=r>0 u— if— , m^r>>^u-if- (*^T/u=^> 
(A r F) , ftittV^h^ (KrF) ;S^t/> 
(XeCl) , mt^y^ (XeF) ^3>£>S 

t^gSr«pow-if-^BT*feSo ^^v^u-if 
■e**W«t*5fe**fcU vxtt/&tfDU v i — if- 

tt. «*.tfKBi*02|£«*U-if-afiYAG (Nd : 
YAG ; ^^-^^Aa&ftDO-Ytx h y * 

u-if— £rg#i££ gc± 

MitfNd : YAG«<D^W*aiBHf*v— !f-fc#» 
»**H*1?*i(ii*MlfC«4tfc3 5 5 nmW 
if-tf-ASrJB^cT^— /i<3£gfi* »fr£»E<&*ft:=* 
(XeCl :Sg3 0 8nm) rc*S/^W— if— 
7^-/l*iOxdr^ U— if — SBSSl-Jt^T, liS 

[0188] (g) rpLfcXeCK KrF§^ 
v'-eU— if— T^— /H&Siten s e c 3*"— y— co^/U^. 
igfi/- if-S:ffl^S<z>T\ *ottl;fitf>£«tttc:*J® 

e>o#^Ab^So ^TwT% 4 0 O^SftOjafl^SrW^ 
boomer v--^ V— if— /^u^^^J^^SIh], 3 0 04 
ifo^ftlalHSS+i-S^ffi^tRbtLTi^S^, ^ix-Ct>, 
BHWtf bo# J: Z&&ik*m#mRVT F T^^-#{4 
Offbo# s *>v—-fy HST"e^*Stt<fi:T^«tS=» 

/MDU W— if— T^— ^-Cli, ^fJ^f^7'^e/^> r T 

^i/y =r>^J^cO^;®^gb^^ia^^2 0 0 — 4 0 0 nrn^S 
SSrftfttwiltiUb, a5tti**-«ftOU-if-fcf-^fla 



[0 18 9] (h) **WJC«l^3fe*W«**IUVX 

S5^ 2 0 0 - 4 0 0 n mftft&ffXCltti U iStB*>¥ 

JferBSWftKIS^— if—^tt, 3 0 0-4 0 0nm« 
9^m (UV) ir, 2 0 0-3 0 0nm^Mi (DU 

v) a**>5 0 wfio^tc, ^ft@f*u-if-co^ftb 

JfeaGIHft«WT-UVXtt/&^DUVU-1f-S:* 

d : YAG (jftSl 0 6 4 nm) CO 1 / 3 8&fa2KcO 3 5 
5nm, He-Ne (SS6 3 2. 8nm) CO 1 / 2 ji5 
»03 16. 4nm, He-Ne (JSfi 1 . 15/z 
m) 8 3 nm, ^fcT— ($g6 

94. 3nm) 0 1/2il»^3 4 7. 2nm4if* 
£>t>, J**^M»V— !f-fc»±, Ar (8S5 14. 5n 
m, 4 88 nm) CO 1 / 2 i^Hi&co 2 5 7 . 8 n itu 2 
44nrru Kr (Sg5 2 0. 8 n rru 4 7 6. 2 n 
m) CO l/2iSg^Z&c02 6 0. 4niru 2 3 8. In 
itu He-Cd ($14 4 1. 6nm) coi/2igsE& 
CO 2 2 0. 8nmft^$>5o 
[0190) ( i ) JEi-. HRM u-if-#«:iR#U 

— .*JHit-e*5<o-e, ^tt®co^^/u=¥-^co^bo 

Wb^fcjefi^afrBKotfbog:, TFTrto 
*^4^otfbo# fls^/u-^s, hr-coiS 

[0191] ( j ) , m 3 mmfc&&<0$L-B: 3 5 

0 6 4 nm©S*8^3fe«v-f-^-^, XfiJB 
2K28&CO&S5 3 2 nmO^I»*i|ftU— If— tf— A, 
!r~.A&tm«#*u- if- 

[0 19 2] (k) 3feiBWjK«WUVXIi/Rt/DUV 
U— if— 7r;^;Ut1iM (2 0 0-4 0 0t) T*3Iffi 



[0 19 3] (1) h*^-haw>**e>i\ «hA 

h^L f^T^MMOSTFTtt, it^=* 
/l^Kx^ ^> 3 >x> *-7\/<< (FED) 3£a, *>y=i 

[0 194] ^2^M22Mm 
<LCDcojKi£#l l >*MM<oMmtes Xm.7v±xiz 

i^efttt^JaVMOSTFTifi^fcLCD (?$ 

[0195] £i\ il 9 CO ( 1 ) ^^"T J: 5 ®^ 

ft 2f ^HMttMttXtE 6 l (££ft 8 0 0-1100 
fS5 0^D^ftmm) co-^®{d, J:Ml/: 

««cvDSfi:J:or, TWffiioo (cr-ete 

8SCVD«f^«fc0fl£»«fitt^y =^J»6 7A»«t 

^BS& 1 0 - 3 0 n m/?{C^j*i- 5 0 
[0 19 6] #Cl^T% Ell 9 CO (2) M^T* ? iz % 1& 
iRSBfitt^ya^Re 7 ACl^U- if— r^— A'S: 
ML, 5 0 nmf^ig|fr>!) =^66 7 SrTg/Si- 

[0 19 7] &t^T\ Ell 9 co (3) M^i-J; 51-* <S 

7^**, k«oib»*^ sin, mm, >r 

^co^oi?;*^ TFT|«ot^5^, ffico^ 
[0 19 8] #C^T% #*S*tt'>y affile 7cO#^-Y 

v*/u««o^«4fc»«*J«ifc «t S v ^coS® {bcofca6 
IdlWIBi l^«(0^ n vx»#Mf ©Bf*o^tt4fcO-f 
SIAX^t^ K-^>^S:ft4ott, IE319CO 
(4) (c^i-J:9{c:, «^tf±IStPI«o«jKCVDjSfe 

5 0 nmfO^r- h*6»]Rffl<OBe{b > ]) ^yl6 8^?^ 

st5 0 «cvDfefty- hfftfldR^^mb^y = 
^6 8^m«^> a«aft&of«jK*«afftt± 



SCCM, "=6/ S^^tf^flcftf* 1 5-2 0 SC CM, 
Tkmm** V TtfXtt 1 5 0 SCCUt UT<tl\ 

[0199] &l^T\ (5) 9^ y 

— MMt^^'- hy^^Unt IT, #j;ti:£Mo-T 

#J;ttf*3^*^ ^ 1 5 0 SCCM, 2-2 OS 

CCM^PH^(/2 0 

ti. h^^^co^^{^ f!lx.if9 0 0t 

[0 2 0 0J #C^T\ i20(O (6) (C^-f<t 5f-, P 
MOSTFT^^7^ h 7 8t^7^ U 

^Jx^t^ (Xte#l) >r^>-7 x l o l5 a 

toms/cmOK-XitK-tV^l, 2X10 

20 

a toms/ccOKt-SM£U nMOST 
FT^)niy-^)jt8 0&tfKW>^8 1 

[0 2 0 1 ] ftl^-e, (7) {c^-r£5>{r % n 

MOSTFT«7^ h8 2t"7^^ U *f 

#!J;ttf*Kn Wrtf-^S 3 Sr0!l;iff 1 X10 atoms 

2 20 

/cmOK-Xi-CK-^U 2X10 a to 
ms/cc07^t^8|l:^U pMOSTFT 

[0 2 0 2] &l^T% HJ2 0CD (8) td^f i 5 t-, £ 
BB^±|EL^fcI^«OttKCVDffi€ftcj;oT, 
#^^7^1 50SCCM^I«blt, 1-2SC 
CMOHe|f% 15 — 20 SCCM^/^y 
MTT?»ft^!i = ^KSr«itf 5 0 nmf l:, 
1 — 2 0 S CCM(7)PH 3 , l-2SCCM(DHe^ 
0 2 . 1 5-2 0 SCCM^yi/7>ftftTt-7*7 
7>{y^y^b^77 (PSG) RSrtfiJtli 4 0 0 n 
mfflC^jSU 5 0 — 6 0 SCCM<DNH 3 , 15-2 
0 S C CMO^e y ^7 ^MTTiftv' !) a^RSrW*. 

T«MI6ift«8 6Sr»«-*-5o 4*5, roi5ftlFflft 



[0 2 0 3] #:i^-C\ (El 2 l ( 9 ) ic^-f-J: 5 ± 

HtenMOSTFT(7)y-Xi 
«I8 iWf—^^^^, HifllilK^pMOSTFT 
MnMOSTFT^y-^lS8 8, 90tKWy 
1^8 9, 9 lftt«a»*:'t*i/ ; e*t*rt't-«. Wv ^ 

[0 2 0 4] &i^T\ »ffi±^S?-fb^y =»^tt*o«B8 
|gg:l9 2^CVD^T«tti > 

^ttMOOt, 3 o^^7X^l:^t>^»^— tikm-f 
Zo ^ It, [g] 2 1 (10) H/TtJ:?i:, @rSHFB<D 
nMOSTFTO K W ^«tSt-*5l/^SBB*ftl»:Bl9 2 
&U<8 6fc: = >'** h*— /is&Mtt. M;ttfITO (In 
diam Tin Oxide : 4 > *J £ A^b^D^ X£ K— T'Lfc 

-^^LTI*«OnMOSTFT(OKW VfS*&8 

ir, SR#y! (7^— ;y^^t*2 00-2 50 < t, 
lWIH) i-ct t), = >-^ h«tt<D{S«ft4: I TOM 
Scr>|p]±^(gl5a 
[0 2 0 5] :5LT7^r^-rhy^7Sfi 

TFTSK^t5 0 ) SrflsftU M^OLCD 
^!S!t5:tm5o loaiBSLCDtt, i2 1 
co (l l) td^-TJ:?^ H*««9 3±{ciBffijJK9 
4, %£9 5. @E|p]JSl9 6, S^m^9 7, *HpJS« 9 

[0 2 0 6] 4*5* -hELfcXStt, ^W^COLCDCO 
«5S{CfcP«^igffl^rffi-e*>«p 02 6 (A) r 

0, MOSTFTCKW^tSacSJitlr^o 
[0 2 0 7] r^LCD^JKfi-feyuSrffiffiJfiarT-^Mi- 
(2^>^i^>fXJ^JiO^/^^^^il 
Ut>5o ) *. tfTFTSfi6 1 fc, I T 

O (Indium Tin Oxide) m^9 7 £Ktt*:*fjRlg« 9 8 

<nm*i&f$m\^, #y^f^ KErtKt9 4, 9 6Wt 

hf{aD 5 0-1 0 0 nmfl:MU 180V2 
hT«^a7t5c 

[0 2 0 8] #Cl^T\ TFTlg6 1 t^Sffi9 8S: 

7^ xtt3tEifi]«!!ai-5o 7 ¥is"y^7ma^ 

yFy^i/-3y#$>^\ /<7^-f 

5tEWf4*^o*a!«*;*^»«itt^J:*«»4>^© 
ElRjRflf-CfcSo 433, ElftJwtt, 7t^nmt, 



[0 2 0 9] ftl^-C, £fc*H£C:, TFTI«6 lffllfctt 

7 hr^^^^i-^cD/c^ic:, 7jc, xtti pa 
x«3isK**>*KrtRfi"c«)oT «t< , issi-mteT? y 

-CfcoT«ti\ aURBHb* #*M»!Rlt«fb, »*I*JHM 
[0 2 10] ftl>T% *H«]fi«9 8^iJ(-Rff^O^-t 
J: *^j»fi8itbT^-/U5flS:ffi«{b* 

^^J--JSLx»«Ha^bi-^o 
[02111 ft^-e, it, tft 

[0212] t^^T\ ?l£&9 5 ^f^S«6 1-9 8ffi<7> 

[0 2 13] *^T% JOitftMlt, m&9 5£IE 
[0 2 141 ft^t, TFT1K6 1 (D'^^mMMK) 

[0215] m&'<*;i'<Dm&m$:<Dm& (2«< 
&tmm* TFTSS6 1 tttfom&9 s<om^^M 

[0 2 16] TFTi«6 1 9 8 £ 

Xte i p Afcfr-r5 0 TFTlSeiCtta^yffli 

[0217] ilELfcLCDid&^T, MftSS 9 8 f4 
CF (#9 — 7>f A'*) IStfcot, *>y — y^tv? 
m (H^iirT) £ I TOlffi9 7TfcRitfcfeOt?fc 
5 0 »l«*«9 8«s6»b^X«*W:«*.tfS«'«[9 3-C 
3&*S<R»3frT»iP]S*9 8«rt»biMtLTJ:*\, 

[0 2 18] TFTS^6 1 t LT X TFTS^ 



* (OCCF) *aSOTFTSfitt5t#iItt, 
£«9 8 fell I TOtl^ttlJ (3^*4^7 s/^-^^ 
?tt%<D I TOli^^Wlt) $tb^ 0 

[0 2 19] iiiLCD^, i^^J: 9 id tt^y 
^y^U^ — VlM (OCCF) fllifit^^y^ 

(OCB) WaSSrf^fif-TSr t^-C#5o 
[0 2 2 0] ip*>, H2io (l 2) ic^-fj: 5 ic, t7 
* wy ^- h^^/gtfbv-y =»vo*&g«l8 
6 CO y«fc«MftLT KW^SSfW7^^ 

* *«/*Lfc«L R, G, BO*fe^t^ 
^ > b»ClB»^»Lfc7* b l/'^ h 9 9 *gf:£J¥£ 

(i-i. tMUS, inffl^^-hyy^ 

y^&mxffife&m (&mmn) 

IfX&Xy — -y^^^M 9 9 (R) , 9 9 (G) , 9 9 
(B) ZmtiL-tZ (^fyV*9-7-f o 

[0 2 2 1 ] #;^T% ^TiMOSTFT(D KW^l- 
jSii-T^^^-^^ h^— /He, ^?7- ^-r/u^Jg-hlc:^ 
HT^y^^^i^i^ilOO' 

=>^T-»fiKi-5o *'^*ffiidj; 
y :/^£2 0 0-2 5 0 nmJpT*J5£^U iiffiMO 
S T F T^lotat5gT«^«[:/^-r:y^t 

[0 2 2 2 ] ft^-c, »9§»JHo¥*«b«9 2 

u ic:^ w-mitmzvt: rttz * i tos 
p^mffi 9 3 «rx%ji ioo' x o izm^-r 

So 

[0 2 2 3] Z(D X 9 id , ^7W^1C, ^7-7 

>f bt>$»^f tf ^^7 p v>r^^3.-^o(6:ffl»«^b^ 
[0 2 2 4] |g}2 214, JiStiCO h y-f¥— MMOST 
h y (LCD) <D±#£®ll&lfti;^ 

^>c ) fc»lRl**9 8 t*:^-* (H^i") Sr^b 
1-9 8BI:»* (d d T'lliU^-tir-r) *sttAStbT^ 

^>o is«6i^*ffiiwii, ^ b y ?*mz.WLmvtz.m 

l 0 2 2 5 ] m^Uco^^ y^^-ym^te. -bfEbfcn 
MOSXIipMOSXIiCMOStLDDfilO hy7 



^mmostftt'W^So mmmW)® 

fettle t>, 0^*tLT, JtfBLfc hy/y- hSM 
OSTFT^CMOS^IlnMOSMpMOSTFT 

lg®b0&tttex-*ff LT^ill^OMO S T F 

fdl^TCO/i]322IE®[H]SSa(i ; &ilJ^^MO S T F T<7)^— b 

hm&xz s 0 

[0 2 2 6] m2 3lC7jk-t£o1,Z x \&&1-%V i —hs<X 
> y^ggfCCliECOMO S T F 
Tfr&m&tl, :^MOSTFT^UMfi (C 

^fTTSo ^<£>&g\ MOSTFT^^^/Hg^fc 

m^&tm^wmmm (*tft^g) (c s ) zttm 

b LfcLCDlMOS TF TT*li> HfiSfflS (^£B) le 

^nMos t f t?>*h££ mmmm\E}&\c&m-tz> 
ascoMOSTFT-e^^-^m^E^M, tyfS^ 

tLDDMOMOSTFT^It^Itiaot, V 

[0 2 2 7 ] ft*5, «effl^TIB*«Jlt LTIi, TN«* 

£i*C£>, STN 
-t^K^t^;/^) % GH b • b) , PC 

(^sc-x.-*-*^) , flc (smhh<hk*) % a 

FLC (R&ffimteMik) , PDLC WJ^-MI 
[0 2 2 8] <LCD<D«5fi«2>at^ **|fc0»tt 

jbv^lcd (jKft*^gg«) oM5t#j£^i- cios 
a«i lim^-r s mm e l ^ f e d «>x ^ k 
■awe**) o 

[0 2 2 9] roaSagW-Cfi, ±^C0M^J 1 M*5W > 

Ifi6 i tufiiW7^o7;^;y^t^7 

**^>TB^9;**$«:ttJBU Ell 9 <D (1) 

(2) OX^^I^^tw^T^e EP*>, S«6 1±tw«jKC 

vd k*»W<Dw— If— /Mcj: 9#|jf*tti/» =i 

7^MLTItl$r7^7> K<bU 
nMOSTFTttt Jli2iE®llHl2&S«tf> n MO S T F T 



ffiat^pMOSTFTSFBSr^-f So :(0^ |5]f$ 
fc* b\ raV^viK sO?**^** ffifet^ 

±IBtlSWlJC % ^^at^oH 
^liMOSTFTCo^TOt^tfc^^, teCDsfe^tf) 

[0 2 3 0] ft^-C, [112 4 (1) fc3*i-±5fc. 
MOSTFT^r- Ff^r^/^SUO^^ V T^F«^» 

O S T F TS £ JSi2K»ia&ffitt<7> nMOSTFTM 
7tf^7h82T^/^U J^iZ2IEK)lH]fe^i23c<£>p 
MOSTFT^l:, ^vaAXJi-Y^vK-f^^jSfe 
ICiDWx.lfB, OSfOnW»7 9^1X10 12 
atom s/cm 2 ^ K-Xit K— tfV^L, 2X1 
0 l atoms/cc<0 K*7-— jftSi-KJS U jEt-EJ 2 
4<D (2) l^^i-ct^tC, «ffl«2»|HlKffi«OpMOS 
TFT^7tM/v ! 7h8 2t^-U *jj*«#<E> 
nMOSTFTffltfflfflffilblalSSffittEOnMOSTFT 

tf? n p 5^*E» 83^5X10 " a toms/c 

m 2 (7) K-Xft K— fV^U 1X10 17 atoms 

[0 2 3 1 ] #c^T% El 2 4<o (3) fcS-J-J: 51-, * 

-f y ^V^flptt W±G> S n MO S T F T 

3U-n~^<DLDD (Lightly Doped Drain) gBSr^^fe-t" 

SUB 7* MJ y^7-fSffi:t 

S^nMOSTF T(Oy- btt t JQiZ2ffilbffiJ£<D p MO 
STFTMnMOSTFTi»7^- FV^ F82 
-e^\ IfctJUAT^nMOSTFT^y-^/ 

±9«itf«§Onl5F«*7 9^1X1 0 l3 a t om 
s/cm 2 ©K-Xit'K-tV^U 2xi0 18 at 
oms/ccOKt-»S{:RgLt, nlOLDD 

[0 2 3 2] &l^-C\ S12 50 (4) tC^-f £ 5 tC, * 
n MO S T F TSBS.U ! J^iaigf!)lHlK««^ n M 
OSTFTS^i»7^ h 8 2T**/^U 

J3aZZKfttE]&1g4E<ap MO S T F TlFR^y— hfflJS:^^- 

h l/^ b 8 2 LT^ttiLfcy — KW^ 

^Dy§Op®^8 3^1X1 0 l5 a t om s / 
cmOK-XftF-t'y^L, 2Xl0 2 °atom 
s/c c<7)T^-lr^«S(-K^UTp + Moy-^giS 
8 4, KWyffl8 5^Mt^o 
[0 2 3 3] &^T\ El 2 5(0 (5) 1^1" «t 5 t-, JH 
5Z2K»lalK«*S^pMOS TFT»7^- b b 8 

2W^'-l, S/T«OnMOSTFT^-fM 
L D D^H5 £ Mli22|gEb[H]&^igt<D n MO S T F TSRCD^— 
W^7^M^y^h8 2t^/<-L, KtiJLfc*^« 
»OTMi)WOnMOSTFT(Oy-7 s KW 



OS^nS»7 9^1X10 l5 atom 
s/cm'co K-Xit^^y K-fV^U 2X10 

20 ♦ 

a toms/ccOKt-afl[l:KSU n^cOV 
-*3$8 0, 1 ^rMt^o 

[0 2 34] #;^T\ (El 2 5<£> (6) lCfjk1r£ o\Z^ 7 
7X-7CVD, TEOSI/7X-7CVD, MCVD 

?r4 0-5 0 n mii^C, *ffcv' V =» >^^r 10-20n 
miStC, ^{bi/y =yfe 4 0-5 0 nmiPlCff^U 

WRTA^l^^Jtll j^iooot:, 10-20£!> 
[0 2 3 5] ^<D&\^. 400 — 500n m/?<E> 

i%s iA^r^^^i^^^i^Mu vim? 

TFT (Dtf— Ymmi by^^ZMrfL-tZo 
JZ\Z.Z.<D&\Z % /7XvCVD, ttlCVDS^CJ: 

^^i^y >r— htf?*m (PSG) K2 0 0-3 0 
0 n mJ?i^ x tt'fbv' y = 5 0 — 2 0 0 n mi?^^ 

[0 2 3 6] &^T\ #us:7;*- b y yy?? jRxf^y 

^^y&mzl:*) , j!32IK®)lH]K^±MOSTFT^co 
y — K W ^SG&U^t^ffl nMO S T F TgC^ V- 

x-^^^, ^b^>y ^K&t^*-*:?^ >^>y 

[0 2 3 7 ] #C^-C\ IH2 5© (7) (C^T £ 0 ^ 
®lw4 0 0 — 5 0 0 nmif01%S i AtJT/l^^?-^ 

— K^^>m«l8 8. 8 9, 9 0, 9 1 »*n 
t fpj^lC, t/TfflnMOSTFT^)y-^iS8 7^(/ 

[0 2 3 8] #^"C\ El^fi^B&b/c^, ^^X-v-CV 

d, «cvD^ia^ ^bv-y ^>m^\ oo- 

2 0 0 nmJ?lC, * 7 4 1/ y h ^ (PS 
G) Bl£2 0 0-3 0 0 nmgi:, V 1 

0 0 - 3 0 0 n mf WixiSCM t , 7*— ^ 
^^7^x^4 0 0^ 1 &ff® <D7kmtRlf 
&±mZif?o ^(Om^, S/Tf nMOSTFTOKW 

[0 2 3 9] ±IStC^^Ts X7XvCVDfetvN°yV 
> a ^TK^f^W^b^ y^>-K (500-60 



7X^b^o^^S^^>icii, ^MioJ:^: 

(r*Ltt*&<o«lT-t>lR)«) o rcDt^ic:, ^cotK^ 
{bMStcJ:f9 % W:i%s iA97/^;^^^M 

[0 2 4 0] fc*5, LCD^SiSS^^H, ®*ffiP 
(PSG) BtftVWbi/i; 3^]Rtt»*U 4fcK**3! 

^vy^-h^* (psg) BUivmb^ y = ^«at 

[0 2 4 1 ] i8iSSi<0»g\ H 2 1 (10) i H« 

RawwjBSFSftKS:**^, mm?* b y y 

-Y^ftl<DSW»ffiKBB^fir»fiJcb^:«, ±®iri 3 0 - 
1 5 0 nmlpO I TO^^y^RSr«^U tUffl^^- h 

iiy^77^r>^7f>xsita^ »^»nMo 
-2 5 or, iR»m) (at), ^^z* vtm><o\&mt 

t I TOS»«ft±t-B5. 

[0 2 4 2] RWffl^»^t4, ^ t 0 >-=3- 

T*2-3 mm ^»M1^ML, 

»TSS:«*t5« H«FJC, «^fflnMOSTFT©K 
3 0 0 — 4 0 0 nmm<0 1 %S i A^T/i^^^ 

A^^y#Bt*rtL, ^7^hi)y^77^Mx 

*U 8*«nMOSTFTOKW^tSi«»U 

7t-^y^tt*3 0 0t, i ^prav-^^— teaa-f 

[0 2 4 3] ^^3, ±IS^^3l^T, MOSTFT^- 
^®jaS:^iibp a pK^#^^v'y 



[0 2 4 4 ] VM><7— MXtt7a7^- hSM 

O S T F T >MO S T F T frffi^&A/rtififl&lf L C DfC 

SL far/^-HtOMOSTFT^bft^aiBSL 

[0 2 4 5] U26 (B) IC^rf-J: **ffl52fctWH 
iflttJJlttaK hJ*tf— hSOMOSTFT^KItb^ 3c 
^ttg|2 4 (C) ic^-f J: 5 Id, **»fttWB5a«fc:Wt 

yj^iSU 4fc±Toy— h«©i^fta»fr»Rttfc:^ 

[0 2 4 6] i26 (B) O^F^y-fSMOSTF 
T^fcS^T, Bl + ^l 0 2ttWIRi£<DMo/Ta«£>y 
-VaHT*fe*9. 1 0 3lia-fk^y a^BLRt^l 0 4tt 

r CO y- f teSK±t- J2 h -y MMOSTFTi 
3«©*3B*ft^y=y||l6 7tffi^fcftV*/i«« 
^d*«J*£jh/C^5 0 4fc, ID 2 6 (C) ©7a7H' 
-MMOSTFTCiol^ ztfl^y— hfflJJi^ h A 
y-HMOSTFTfc(^«tfc-5^ 

[0 2 4 7] <*>i,y-MMOSTFTOM>t 
&£>*y«s/*BI&3 0 0-4 0 0 nmfCMl, Ztl 

&m>m7* h y yy^^&t^y^ys^ij:*) 2 

0-4 5S(O7-^-xyfy^U '>^<HTFT 

[0 2 4 8] ftt^-C, /7XvCVD, MICVD*^ 
V 3 yffil 1 0 3iWBMk*> ^^gl04^ ffi^X 

«^7^^7 7^^!J =^*«*Sfi^JJ 

[0 2 4 9] *LTtfcl-, ±3SLfcfcRl«^, tfl/By* 
h V yy?? ^RXf^-vT'^y&miZZV pMOSTF 



T\ nMOSTFT®M7^7>Nbl (III, — * 

<o«tte>*srig^ : «t, mm) . *^+>^hb«g> 

pS!*«*fr*S**ALfc«, 5Et-. ^MOSTFT 
coy-*, K ^ y««*Mt5fci()l^ t^ftAX 

^URTA^IJ; 9 7^-yuf5 0 

[0 2 5 0] r^WRO^a-fe^tt, ±iSLfcfc<Dlc:iti 
f6 0 

[0 2 5 1 ] <7a7/^-biMOSTFTOM> 
2, ^bi.y-M6»B[l 03M1 0 4. m<5mXte 

[0 2 5 2] ^LT&t::, _b»b^traai{C, SUB^* 

h y y^7 7^r>'x^y«iat) pmostf 

T\ nMOSTFTi®W7^KftU #^*:y* 

%tzhb\^ >f tyaAXtt-f ty K-f y^Slc i 5 n 
TFTOV-7, KWy««Sr^t«fc«>i:>f^y 

£ a^ «>r a- > k— tr > y^tc j: 5 n j* p m^tm 

[0 2 5 3] hs>:ry— hlfiSHKl 0 6JB<*>» 

*#tt±3ibfchy7 p y-bsi-*i"So ^(om^s * 

[0 2 5 4] r COSH^ ±®|C 4 0 0-5 0 0 n mjfiCO 
1%S iA^)7^^^7/N'^I^KU RE:? 
^MJ^77^f ^t>*^ 7f^»C £ 9 , ^MO S T 
FTOhs/^- h*®7 5&W-f7^y&Mt 
So ^co^K, /77VCVD, ftfeSKCVDffi^(c«t 
0, Sftyy3yKS:ioo-2 0 0nmSic, :7** 

7-fy>y^r-h^7^ (PSG) ^2 0 0-3 00 
n mi¥(C x ^>fb > y =1 100~200n m/ffC-^ 

«t^o 9lffi7^MJy^77^St;x5,fy^ 

St wtr j: 19 . mm&shm&<D±Mo st ft <dv—^ % 

KWy«I«» Sbl:*^SnMOSTFT©y-^ 
mHM<^&flfltt£*T9o 

[0 2 5 5] *^T% 4 0 0-5 0 0n m/?£> 1 

%S i AtJT/P5^!>A^^!y^KSr^figL, 

hyv^77^t;xs/f^a«[:j;9, ^mi2»lH] 
^OiMO STF T(DV-7M K ^(D&T/l-^^- 



•)^li8 7, 8 8W^nMOSTFT^)7/^; 

[0 2 5 6] ±3fi bfc J: 5 *!6*o»iBfc , 
tCitK LCDO*^«2it^SliZ2ffiIblHlK«OMOST 

K b A^- fXlifaT/^- hSMO S T FT* 

^ t^^ l d d tM^-t ^ i: , m&mommm 

fcbfc***^IIB4:ft0, iCfMT XWt, 

[0 2 5 7] -t L"C> {Sffl. (3 0 0-4 0 0<C) -C»* 

[0 2 58] <LCD(0»S«3>B27'-E29(4, 
[0 2 5 9] £i\ [2)2 7 0 (1) fc*-*\fc 5 fc, 

DT^f-f^tyx^y^ (RIE) ttifOtR, 
fli^* hV y ^7 7 ^ »i;x y f y ^fiff i: i o tftft 
g«6 1 lean 2 2 3##ODflffi*aBS*»«2lOf^t* 

[0 2 6 0] ^ 2 2 31*. SaSO^SBfittv^y =«^0 

^T, f^dO. 01—0. 03/zm, 

m, (^®^jE^f^) 5-10/:mt^otJ;<, 

O&ffcKlhOfctf), ^b'> V 50-200nm 
mtis ]) =i 3 00-4 0 0n mJ?fc:^«>iS 

[0 2 6 1 ] &l^-C\ 12)2 7 O (2) {e^f-J; 9 7 
KCVD^I^X-eCVD^aot, 



2 3*$tP±ffiJe«Xtt^s/y^*Xtt*«Wo(6:a 
^>^6 7 ASrfll*.!* 1 0 0 nmJSldflg/SS 

[0 2 6 2] 1212 7£> (3) fd^-TJ: 5 

T^-vWeJzS if— tr— Afl8«2 1 0 «:frt\ r<£> 
T^-/UT*cO?ggt^^fta]^tc: x an 2 2 3 <7)iSi22^^ 

(*) *iRjo»in»±^t»*-r5ii:*ST»#s. * 

LTt>±v^ (SIT, IR«) o 
[0 2 6 3] :^)J:5ia-C#3ISfiitv'!)3y»R6 7 
(10 0) Di^^_b{ei/^^^rct p ^^^^ 
vW&^-f-So 2 2 3 (3, if— T^— 

teiiu «t^iitoii^^>y^»i67^ 

#5)5 0 nmftftbMo CtttCO^TIi, ID 2 8 \Z7fk 
^f B SS« (#7*) 6 1te±iSOan22 

^c-r^ir. 1212 8 (a) ^<fc5*7^^A*ffi^rffi-efc 
of:t)^i2 8 (b) (Oj:5(e (100) 1M^2 

2 3oBie»oT«fa«s-r<5c ±isan^tt 

£12)29 (a) - (f) <0£ 9 leffl* \z£z_Z>Zk\Z& 

o-c, ^c^^^ffi^Mffli-^r *#-e#s 0 mo 
sb7y^^*Mt§S^it (100) 

T#fc 36 r A # X ttfl* IrJ * tw^^f LX V h £ < , 
an 2 2 3^jSE«tt5i»ttEAX«±9 0° «T^S*U 

[0 2 6 4] e 9 LT, ^:^0^<7)^— !f— T^— 

¥sesttv/!) ^^^JK6 7*^Lfc^. y 

3>»R6 7 (5 0 nmf) SrSttJI t5 h y 
FSMO S T F T ©fHR*±» bfc t 

[0 2 6 5] ^^b\ ffi^S«6 1 t tT, ^y^ ^ 
^■MMfettJB»K«rffiir\ rtil:»L'>*<HTFT 
»fiK*«^»f3iE»*at)5-+jSfefl[>S* 2 2 3 Sr»*U -h 
IEiB*tftIUttv^ lOO/zmJI^ 
y-f ^ K**(C, «A.«cB!S0. 0 3-0. 05^m, 



«fc9*!MS K«0lHftf£WJMt (5-lO^mf) £ 
MU rO»C«*.Wc*S0. 0 3-0. 0 5 Mm, 

vf^LT, ^ft< tfcTFT«*««^fi»Aa!i: 

MOSTFT^§^ff5o 

[0 2 6 6] JUJitcRMLfcJ: 5«-> *«^±*btf, 
S»sK/^ftO»S6 2 2 3 5rW-r^[M]fflS^*6^S«6 1 

[0 2 6 7] < LCD<7>Mi£0ij4 >H)3 0 tt, T $ 'f 4 

y'^ v y ^ ^ l c Doicffi^fig^^t feotfc 

[0 2 6 8] £i\ !H3 0<D (1) tc^i"J:5^, 1*5 

4<tt>TFT»*««^ *»fti/!)3^!:ftfll^ 
ofiff*»K«, flt«a*ttt7r>f7»K2 2 4fc 

1 0-2 0 0nm<DfSi:Mt5o :^f 0 ttf7 7 

«. ' 

[0 2 6 9] &^T\ (2) {C^-t-cfc 5^ tt 

ffiCVDt /7XvCVD^CJ:ot, «(f*tt*7 
7"f T*Mt2 2 4 ±fc{ft«ft*ttS' y ^VK6 7A^I 
X.tf 1 0 0 nmlCMt^c 

[0 2 7 0] #C^T\ 13 3 0 0 (3) SC^fi: 51-, ® 
»sie»ttvy =y»R6 7 Afc#U- **Wtf>V'-1f- 
— /K£> V — if — fcf* — J*M&t 2 1 0£*Tt\ TfeMbfe 

fox^ar s/* * *r y =* >nm 6 

7^Mt5 0 BP*>, fe6ttt77^7JR2 2 4U^ 

'>!)3y|i«?Ltf (10 0) S^^Jil^mftil-^ 
oxf^^i/^r/^fit5. JLaSLfcg8&2 

2 2 4 fr»J*1"*Uf , ^^2 2 3{ri:^^7^^^t 0 ^ 
^r'>t tt*U:-.fDxt^^r^^ I- J: 

[0 2 7 1 ] I p Lt, ^P^CD V-f-7x^;^0 



y =» 6 7 Srfo 5 0 n mJ¥iC#rtti £^fc 

tfhy^- FS!MOSTFTOff»«r±5EUfc4:RI« 

[0 2 7 2] BlCRBtfcJ: 5K, *«KJ:*Ltf, ft 
^:S«6 l±fcRrt*:tt»tt*7T>fT»it2 2 4£> 

K7^f ^rt Sc<D LCD OSiafii^ nj £ ft £ 0 

[0 2 7 3] ^f B ttt7 7^7M2 2 4ftif<D 

[0 2 7 4 ] ft*S, 8fittt77>f7JIII:ftit, r*b 

/i->^a n 7^/>fb^ ho^^r>^, 7^>fb^y^A, y 

[0 2 7 5] m_2J2£M&Mm 

^-tv* (el) m^mm, «*tf*»EL**«« 

i" 0 ft. H til h y 7 p y- MMO S T F T<DMtfc 
-bfS^J: 51^ hA^- HXtt7a7;^- h 
SMOSTFTSriSfflUTt J:V^ ttt«5*"e*>ft 

[0 2 7 6] <W«EL*^«igfll I >E13 1 

(a) , (B) tc^-t-ct 9 rco<S5g«nci^^ 

So ) (Uot, ^yf-^fflMOSTFTlit» 
KftJBMO S T F T 2 0^- h ^-V ^*/HHtt 117, 

y-*«*Si 2 oat;Kwy««i 2 i*»***t-c 

LT, #-htmmi 18±(:y-Mil 1 

5, y— ^&t^KW^««±^y— ^ts«i 2 7&u< 

KWy««12 8, 13 1«5»^^5 0 MOS 
TFTiOKWyfc MO S T F T 2 O^- h t K W 
-fytSl 2 8S:^LTSBH*^Tl^t*^, MOS 
TFT2^y-7lIl 2 7 t<omzmm \ 3 6 5:^ 
LT^-T^iy^C^^JES^^t, MOS TFT 2 (D 

KW^til 3 1 fifiE L^^-CD^<11 3 8tC^T* 
MHS^^TV^o ^s/f>^fflMOSTFTlt 
LDD^Mlt^^ y^-^^»ttfi|±fciao-CfcJ: 



[0 2 7 7 ] #MOSTFTtt*6»Kl 3 OT'fbil, 

rf 1 3 2 (;3mWfeW«Bg#J§ 133. 

J: 5 fc:«E (lJSB) 13 4«^ 
*t, (211) 1 3 5^ffi»c»*S*t 

tl^, fc*3, CMOSTFT^bfcSJSfflHMftEB, 

[0 2 7 8] r(0*5§<0W«EL*^aS^ s tiELi 
3teJSa*«i«ffi»lfllMO S T F T 2 co K W >^«JRS 

&«i (Li-Al, Mg-Agftif) 13 8riS#7 
^^CD^Sl 1 l<OffiU:**&*L, iftfi (I TO** 
if) 1 3 4, 1 3 5j&s*<D±»K:Ktf htlXtSV. 

_hffi«3tl3 6' £fc5 0 li^MOSTF 
Ti^Sot^5i^l^*®i«^</i^ ^co£ 

M*WMOSTFTi; 

[0279] *w§K»ffliaic:i2 3 1 (c) <oj:9 

1:^77^-7^^^ (^ni>, s 140 
V b^* hO[pl±3&SBIttSo 

[0 2 8 0] **5, jHf***»K:ift6« ^fec0 3 

JMMh, i^p p p®, S5{lffitt0^^7-W«IE 

[0281] m^. z<ommEL%*<Dmm7*±x% 

HtW-tZk, *i\ E13 2co (1) {c^i-^^fc, ±3fi 

12 0, ^ ^JUtm 1 1 7 2itf K U-Y 1 2 1 

«:»J5JtLfc«, ^-f*6Sffil 18«r«j«U r<0±£ 
MO STFT1, 2 co^'— bm«i 1 1 5 £M o - T a ^ 

^co*/^* y ^y&mtvim?* v v y^yy^R 

F7^>^^ y ^ 

fijclt^7t b y y^77-fXU5 X yfy^s^j: 

(■MbS/ y 3 1 3 7 £«£C V DfOSS^Sft 

tCj:*9 (£TF, MOSTFT 2 CO y — ^ 

- bBi MMbs/ y =» ^/»b-> y = vsumd 13 6^ 

fl2fi£i"£ 0 ^n^y^T'ORTA (Rapid Therma 
lAnneal) (0ij^|jt^ 1 0 0 0t, 3 0&) l^«t 

•9, ^^K-tr^^LfcnXttpS!^F#B*SrStt<l:S 



[0 2 8 2] g}32cO (2) td^-r J: 5 td. M 

OSTFTl^y-7/KK^, MOSTFT 20 
y-Hff©8HttS:ffofc^ 11 3 2 O (3) tc^-t-J; 

?(c i%s i A9A i <o*^°**y ^y$LT3w,m'7* 

b y y^77^^7f^S«ia^MOSTFT 
lOKW ^*liMOSTFT2^- bm®£rl % 
S i At) A 1 IE&U 2 St^iKL, IrH^IcMOS TFT 
lcoy — ^ISt, ft* 1 %S i A?) 

Ai^b^^y^7^ywn, ^Lt, a-— /< 

5^/»fc*>y =^a«||t« 13 08r««U MOS 
TFT 2 CO ^ffl$tf>&HItt8:fTl/\ MOS TFT 2 

CO K W >-£B t Lfc*#ffl<D»« 1 3 8 Sr»j«-r 

[0 2 8 3] &^-C\ (213 2 CO (4) %f 

m&ytm 1 3 2 134, 135 &Bf&irz>o 

[0284] ^^(ommwm^— #107 ^^-^ t/-^ 
b y y ^^aj^aELa^jen-ctt, xjftfitiiitY 

y f ffiMO S T F tyStlt^ Ofifftftffl = y 
ffiMOSTFT^ty^tl, «aRj»«tO*T«ELSlf^»r 
#"t-5o L^brcot#(C, 7^7r^v'!i='> / MO 

s [Hig&«^ s ^ h mm T-*> « 0 

[0 2 8 5] CitK;#U *»M(wS<5^T±IBb^J: 

y7MSt>il<, CMOS0gMtW^^ B 
tt->y =yTFT^St5:i:m^ 
[0 2 8 6] **5. ±Rfc:*$V*T. ^fe (G) 
ELI, (B) ^*«ELg, (R) 

tKE LSJi^tU^tt, 1 0 0-2 0 0 nmf«^t5 

[0 2 8 7 ] t«ELii:ii, =mm 



[0 2 8 81 **5,13 3 1 (B) <D%^IZ$5\,^X. &m 

y~*-m^mm (lepd) tttiatsctm 
5 (wt, mm) o 

[0 2 8 91 <fi-«EL3R^O«5g«II>B13 3 
(A) , (B) [d^-TJ: r©*S^iifc < fc*u*. 

^IMO S T F T 1 £ mSfcigtb^MO S T F T 2 

mi 2 ltmf&ztix^Zo ^tt, y-b*6»Ki i 

y-^tffi 1 2 7X15 KW yfffi 12 8, 131« 
f&£*VC^£o MOSTFT 1 (O KW^tMOSTF 
T 2 coy- Yt\±Y U>T 12 8^ LTSficftt 

TV^5i:#^ % MO STFT2© KW^Il 3 1 t 

<omiz&»mi 3 6Sr^tt^^/^c^^ 

MOSTFT2^)y^iil 2 7lWiEL* 

^IMOSTFT 1 CLDDfflS^MlT^-f f^^f 

[0 2 9 01 ^-MOSTFTIiiffe^Kl 3 Otlbtl, 

tfMbfe*T8S$S#/I 1 3 2 (Xte#fe^«»&#JI 13 3, 

8^3W§£®9<fc5KI&«i (111) 

tL x Xl^iBoftC (2lg) l4 2^±BiiM*^ 

[0 2 9 1 1 w<0«3S(OWaEL*^»tt, W«EL3S 

#5 1 1 1 Offifctt*$*bfc»Kl 44« 

fc, M J tlE L^*1F^O'MO S T F TiSrSo 

SB*?;*- h y y^77-f&t;K7^iyfy^t*fiit 
u $t'&\z±mz&m (m*8ixm) 1 4 1 s:-^*^ 
ro±aBfcxn»*u*:Pi« w^seajb) 1 

A+5r kfr#K£ffi»#*>Bt«l 4 2££!>RSifcLT 
®«tc^^W«EL«0^>fb-^tB«^K^SrK±U, ft 



o SS14 1M14 2t^J: 

**-6©-e, *«»i:J:5*«ELi»JlU<o«3SaEfl: OR* 

[0 2 9 21 4-lMHMiZZK:Bl3 3 (C) (OX 0 

»i40ii, »i^>y^Hi4 3 (rtttty 
- 1 8 tWHtldW— *t»"C»/jcL'CJ:v^ ) 

[0 2 9 31 ro^«EL9S^lijg^n-fe^S: 
tMM-5fc* *i\ i340 (1) (^i-<fc5(-, ±i£ 

12 0, ^^r>*/u««l 1 7WKW^S«1 2 1 
Sr»«bfc«, WlCVD*o«ffi«fiStJ:9y- h 
(ftiftjai 1 8«:fl£jsftU Mo-Ta^^^JJ > 

^AKkxftfimy * h y y^^&t^^v^tsffi 

«9 r^ll:MOSTFT 1 , 2^-MSl 15 
Sr^ffcU I^BSfciMOSTFT 1<0^- bttffiKSJ&S 

1 3 7£^JE£&, Mo-Ta^4^^!J 

Rxtvimy* h y y^77>fM^^f^^fia 5 

MOSTFT 2 <D FWyfSl 3 lMV dd 7^y^ 

=-mr (Mv/^y/iibyy^yiM?) 13 

6Sr»fiS;i-So &*3, Aoyy7y/?T*ORTA (Ra 
pd Thermal Anneal) MS (0U;ttf * #J 1 0 0 0^, 1 

[0 2 9 41 #:^T% E13 4£> (2) K^-f £5^, tn 

m?* v y y^:7^&t*^^:^ami<):9Mos 

TFTKOy-VKMyS, MOSTFT2<S>y— 
h^(D^(j-^tTofc^, E]3 4 CO (3) IC^rTJ: e> 

tc, i % s i a •? a i ox/^^ y y ^I&t/M 7 

*h!) yyyVjRTJ^y^^y&ffilzXV^ MOST 
FT KDY^-Ot MO S T F T 2 O^- b $* 1 % S i 
Af9 A 1 5BM 1 2 8T8^t, WCMOSTFT 1 CO 
V— ^(dSJBt^tl/S 1%S i A 9 A 1 frbtez>y—*7 

3 y/7^- 7 7 ^ y y ^r- h ^7 ^/i^>' y =>>-m 
mmm nowsu M7tfyy^77^M 

^ yfy^SIi: i t) mo s t f t 2<Dy—*n<o&M 
iTos^ y ^yy^jfLffl7^by 

y y^y^RXf^iy^^S&mcJ: VMO STFT2^) 



[0 2 9 5] &^X\ m3 4(D (4) ^-fct 0 lZ % ± 

is^J: ?\cmm&ytm i 3 2«mb«i 4 1 , 142 

[0 2 9 6] ^TC^5^SEL^g^ 
W*W»*fi!i*jSfettH 3 3^«fc:aUBSiT,5a$, B31© 

[0297] »fe*^E Lmw&ft^k&m&m^ 

5, ««E«»JSMOS TFT^)y-^t = M 
iS£7 5 v^) 3£ 

2) *3tStt, *ft»3t«»-e*)S (8-fcKn 
**>*5/JJ y) A ] ttfr (Alq)» 

3) 1, 3, 4-*W7/--««* 
# (OXD) , 1, 2, 4-hy7/-/VR*» (TA 
Z) « 

4) M-eas>««-?-a7Ji»*, 4ev^tt»iM 

0«;tti\ 10:1 (DfWt) 
10 — 3 0 nmf 

: li^^A (flfc£|±0. 5-1%) 
10 — 30 nmf 

fc#>M7/i^ 0 . 5 — 1%*JD£*L 

6 Q 

[0 2 9 8] *fel!f*«fr»j«+Sfcr4* il*fe®*SFIS€: 
7 * V Uis* K*v^^ L, CCl^O^X-^x 

5 Q rouble: % 7^-M^^hoT(:fi7;K = ^: 

£0 I TOSWtSJ: 19 fc**^ffi»t U tl§t-±l 

[0 2 9 9] ftl^ Wfe^^ME LJB*«$Wfc-frtt 
JI) t«>5f ttCiffl T F T© K W >« fc a > ^ ^ h 

1) *->u*fc»JiB:, 7^y|^i hyr 



K»=7 5y« » 

2) #fe583fe*f»T*S>5DTVB i<E>J:5* 

3) m^^sis, 1, 3, 4-t^tv^7y-/^ 

flc (TAZ) , l f 2, 4-hy7/-/^I# (TA 
Z) « 

4) ftltfcSSfilAIli, 4eVTOtt»» 

fllxJi, 10:1 (H^-it) : 
10 — 30 nmf 

TA^^i* : y^A (SSfiO. 5-1%) 
10 — 30 nmf 

^A^ic: 1 - 1 om*%%$to£ti, Df^Attseto 

fc^^T/P^^^^^^SaiiO. 5 — 1 %^AP$tv 
[0 3 0 0] »fiiS*««r 
yfy^BItfe««^aAi07/U^^!>A : y?- 

7X-7xyfyn«il, #fi,1ii*»S:»*-#-So - 

[0 3 0 1 ] ^MSELl^fi^ft^ 
M) T-fc5««B»fflTFTO KWv«t=i>^^ h 

1) ^-yUfcaSJitt, X 51 ^fl^tt («*.tf v h37 

y — yur $ v^^fr, 7y-^7^ty^ 

2) ISftSl*, gfe«^t«)5Eu (Eu(DBM) 
3 (Ph e n) ) * 

3) tt?tta£Jltt:« 1, 3, 4 -**WT J— fr&M 

flc (oxd) , i, 2, 4 - h y r ✓-^»a»# (ta 

Z) « 

4) iit^^i^AIli, 4 e VSAT<Dt±H£Mm& 

fllfctf, 10:1 UK^-Jt) 0^^v">A : 
10 — 30 nmf 

7/U5~*A: y^^A (ISliO. 5-1%) &&(D 
1 0~3 0 n mf 



1-1 om*%mu£ti. vT-tM'ft&mfcoitzMzT 

[0 3 0 2] *6B3Httfc*«-r$«Ctt, *fePjlSfSl$£ 
-7* h"C-^^^ U CCl 4 ^(7)^7X-7x 

s/fy^»ffi"efc5ifttAio7;u5-!>A : y^ 

/Hft5SJi©fi5>^*ft**Jili, *-/uj£A/f o I TO 
[0 3 0 3] «4<P*te<Pre«3 

*!8Jfi^jg«Btt. *5gMSrm#»caS! (7^/uKx-; 

x -Y ^^W^IfE (FED : Field Emission 
Display) KSffiLfcfcO-CifeS. KTIw*<D«KWfl * 

SififlflSr^i-o r^-eiiby^-hSMOSTF 

MMO S T FT^II Utiv^ £ liS 9 

[0 3 04] <FED(Z)*fiftl I >1U3 5 (A) . 
(B) . (C) \Z7jk-f£?\^ ZCDffi&MUZ&tl,^ 

yjgiaoT, ^yfy^fflMOSTFTlt««I 
iiMOSTFT2^-ff 1 7, V 
— 2 0MKW^««1 2 ltWti&tlXli* 

a 0 * it, mumr i i 8 ±ic^- hmm 1 1 
5, y-^MKW^i«±icy-^i«i 2 

KW^SSl 2 8#^&£tvt^£ 0 MOSTFT 1 
(OKWy £ MO S T F T 2 htliK W 

1 2 8^tt»$hTl^i*^ MOSTFT2 
oy-^lil 2 7 k^Mt-lfeaJRl 3 6^U-C^rt 
^S^CjWgfifcS*^ £>0, MOSTFT2©KW> 
««12 1l«(04*FED*fOFEC (m#£fcl±J;*? 

y- K) ^*-esiK**t, ^ 52t its 

[0 3 0 5] ttO S T F T tttfelgcffiS 130 T*«fc>*U 
r<&JteSUI!l±lwtt, FEC^-b^l#tilllMl5 0 

JgjftSix. *MOSTFTliBot^, FECCiS 



15 3^J&£2x, ICmX nfi(7)#x; * * l£ Effirf" 
5fc«)<QHiQ«:*rr5 J: W118, 13 7, 

- h?l#ffitHii 5 0 3Mrt#StbTir*6. 

[0 3 0 6] r^FECiCttftLT, 
/H 5 5##0*5fe*l 5 6£T/~ Kfc LTMtt 
^7 7l«f(OSgl 5 7*«K«- <b*Vt*5*K FEC£ 

[0 3 0 7 ] r^ffiS^FECCfc^tlt 
fittf y=yRl 5 3 j&sgttS u ^^^^tt-^ttm^ 1 

5 4 srjftta-*-si»BS^ffi»i±sa!^ ^ * * t vxmm-r 

5 2J2, X$L& (^Wyt^XSlOOnm^i) <£> 
±KlnaWittVJ ^815 3MCVD^ia 

So 

[0 3 0 8] tot, *5 y 

[0309] -r^-c^teui*^ (cfrictajwa* 

£tb£ 0 ) ^>±WtcT-^«ffi^JRiKjBcKi 5 l (r 
<D&Jl»ffi£te, y-h9l*UUMl50iBWt» 

(Nb, Ti/Mo§) , l^lSIg^tSilSl 
*^J:i^ ) tm&Zivx^ZiDX, &:<o (1) , 

(2) 03NJjfiiS:#sri^-e#, flEAR* 7 

^;UKx*5,v/ 3 yf^/W (FED) 

[0 3 10] (i) ^C4?S*rt^fc -5^^315: i 
osTFTc^sii^Mi, r^ste»^e>* 

=*5 y*tt«0«5fe#g#3o U&»U MOSTFTl 

^MlftJK^JHaiCiftRl 5 1^WIT7-^MI:I 

[0311] (2) x^>^i 5 S^bSfetiJ^ixfc©^ 

MO S T F T(Oy- ^ ^/^l:tf , IE?U^§£ 
U y— ^mSSt^So MOSTFTiOttS 
JB^JHttiKKl 5 ldS^S^T^S05-C, TFT- 



[0 3 12] :OF EDOiS^n-fe^SRSt 

i36(^) (l) [c^-TJ: l^tfcl 

vim?* hv yyjyjRzf^y^^s&mzx*) 

MO S TFT 1 tMOSTFT2S^5 y^«l:7 
^7>K{bU /7X-7CVD, ttiCVDfe§(lJ:t) 
±Efc««JBiMb$'»> = ^«l 5 9Sr^i-^» e 
[0313] ft^t, MOSTFT1, 2£>y— h^-r 

4 3r> 83Sr5Xlo"a toms/c rn(D K-Xi 
tK- tf^^U lxi0 17 atoms/cc(O7^t 

[0314] &l^T% E13 6co (2) t^i"* 5 fc* 7 

>K-t°y^^J:!)MOSTFTl, 2<E>y— 

W ^SRRt** ^ y *««l::0M' t>79$:ixi0 15 

atoms/cmco K-Xft K— If V^U; 2X1 

0 a t oms/c c^Kt-8tC!5tf t, V — 
«12 0, KW>««12K 5 2* 

Sr^i-^ 0 j^K ^^^(C MOSTFT1H ( 1 — 
5) X 1 0 a toms/ccOKt-fif(OLDDS 

[0 3 15] &^T\ 13 3 6CD (3) {C^irXo^, ^ 

Ktc s v^vi: PH 3 ^£D K-^^ h^iifiit^ 
(#l*Lfc£l O^atoms/cc) ^bfc«S&CVD 
XI^V7^MCVD«luJ;!3 t *®tc»ttmica 1 5 
8 n SJ^fefitt y ygll 53*l-5//m 

1 5 9&tF#7*S*£l 1 lifcttnST^A'^T^v' 
y = y^ 160*1-5^ mi?^^-t-^ 0 

[0 3 16] #C^T\ El 3 6<0 (4) t^-TJ: ± 

S/^i^&i&U M^y3yjgi5 90x y fy^ 
8) 118 &Mi8,-i'Z> 0 

[0 3 17] #C^T\ El 3 7 CO (5) (O^tJ: 5 * 

iDMOSTFTl, 2^y-Mfiil 1 5, MOST 
FT 1 <D#- HtWc:«tt$*b5y— b7-Y 
U '<- = -MBI (ttv'!J3Vi» 13 7^, 
jSLfcSL /Nn^y7>^t:J:5RTA (Rapid Ther 
mal Anneal) MX* K~ Ztltz n SL&T>* p S^Ffcfi 

%«r«ttfb£ii\ MOSTFT2(7>y— ^fflKBIttS^ 

y >>ymc&%Mo-T & &&$<Dwm&&m 

tMOSTFT2(Oy-^til 2 7 — * 7*4 y 



*^*i-^) 0 It, /7X-7CVD, ^ICVD^a 

t>*— «Wb->y =^/*fl:s/y a^aui 

K«) 1 3 6 &Mf&+Zo 
[0318] 9t^X\ m 3 7 o ( 6 ) t^i-J: 5 t, M 
O S T F T 1 coy — ^/ KW y£B&tKMO S T F T 2 
<Dtf— bgBO&MttSrfT^, MO S TFT 1 CO FWV 
£ MO S T F T 2 CO^*— b * 1 % S i ADA 1 WMfo 1 2 

8-eBMKU IrJ^p(-mo s tf t i <oy— *WSkh ^<o 

[0 3 19] &!^T\ El 3 7 CO (7) t^J: 5 fc, * 

-^-3-M8 (Stfbv-y ^s/y 4 >->y 

GND7^ycoM^U E13 7CO (8) l^-fj; 
P(C ^-h3l*ttJU««l 5 0^JR*«tDtl 5 1* 

*^tyft«-e^ y-~y^-T5 0 

[0 3 2 0] «C07^-/UK^^ r^ayf-f ^/i/ 
*f (FED) »«vf9y^7t7^f^-7 

h y vfxmmzx&izn. m^n^m^u (Field Em 

itter) X t°y hl^e V ^7^; yfi^ n — > 

3 yx> 5,^ M I MF^/l^x; 
7v^!)3yxv^, *W^*-y K^S 

iamt^tt^ **e^by ?*xmmt±* xy 

vMIj/^^ tiH^iJ y — K^^y^TW^l 

7F*'U0o X, T?*T<<rf-* Y ]) yfxmnti* mos 
TFTOKW ^SBK^eSc * ttfc^ ^ > * <0£fetBS« * 

^^X£JL±0*:ffia^b^HJttT**>5 0 -t Lt, ^y- 
>J^^, -t^iC/7 Xv c V D§[c «t 9 

«]IC VD^S»S^ 6 3 OttiK , #7* 

y^O#ttdSfi< IIC, 7°7X-7CVDt 

-Yt^ey KKtt»t< u\ X, i8B««XliA l , T 



[0321] rtu^u ttmizm^xjeitLZtiit 

■pT^r*fcoT, ttjBEBfflTFT^KW^toWo 

LT««A H A*«4 if ct «9 T^/l^ y 
^<7»iJ 3 yKXttT*/^ 7 ^iil<^^ y KIR 
(DLC : DiamondLike Carbon £ t> H 5 0 ) £r Stems' 

[0 3 2 2] ^fc, loOlfS^x^y^f^ 
U ^^(^^^f^^OMOST 
FTSr«jR-f^tf, tttloOMOSTFT^WL 
tt, i(7)MOSTFT^iftt5^T% 1 0(01^^ 

MO S T F T ^Tm^tW^— /y^S^MO S T F 

TttB8JBfc^#, nM.&H'B— h LfcMOSTFTtfv 

X% lK&KX&&ti*M<* ^*Y?V^XZZ> (ETF. 
[0 3 2 3] <FED<O«a&0yiI>EI3 8 (A) , 

(B) , (O KStiSi:, r^awiifcitbtf, 
i i±fc, ±ie<d«s«i tmm^ 

/fflMOSTFT 1 irl^raffiMOSTFT2^y-' 

i i 8 Jrciy- htii i 5, y-^KW>«« 

±{^y-^m^l 2 7&tf KW^mffil 2 8jW£/S£ 
tLTl^o MOSTFT 1 (O KV/f yfcMOSTFT 2 
©y-htttKW^Il 2 8fr4hLT*tt*;h/T^ 
5fc#lc:* MOSTFT2(Oy-^lil 2 7 £ OP^td 
JfeigdB&l 3 6^U^rt^>^C^M^^ *>O x 
MOSTFT20KWy«l 2 KiWttFED 
S^FEC (tt#tkffi^ K) ^S-CiSK&h^ ^ 

^IMOSTFT ltCLDD^5^^J*i-^r £K«fc t) ^ 

[0 3 24] #MOSTFTIi«ftRl 3 0 XWofr, 



z(omm^±^n. FEcoy— hgi#uBL««i 5 0 

£|B9— TH— XST*®ftfefflco^JSKffleJKl 5 1 # 
JB/SSiV 4MOSTFmiott^, FECIC^o 
^Ttt, ^£ i/ y => yKi* b 4 5 x y ^ i 5 2 

i-^fc^HSP^rWi-SJ:^^, I6M118, 13 

j*y- bgi#ttsu«ffii s o*stt«s*i/ri^5 0 

[0 3 2 5] r^FECtC^tfpjLT. 
;H 5 5##<0*5t»l 5 6Sr7y- Kfc LT»«Lfc 
^7^ISS^ISl 5 7^(tb^T*5*9, FEC^r 

[0 3 2 6] ^©M^FECfi, ^-h?l#ffitlS 

ir^> Kflll 6 3#fllttiU rtt^^rtt^ttm^i 5 4 

EPo, 3^ y^<OTJfttftS*tt*tt^y =»yKi 5 2 
te, (^Wyt^XftlOOnm^l) tD^U- 

n ^yK«16 3 %nmc V D^iC X 
<?Xm$:£^Z>b. ^(O^&^^^^^Vmi 6 3 

*«»<cDfliai 6 8&£C;5<fc5K^&£*b50T*ifc 

So 

[0 3 2 7] i£oT, ^5 y^^*W»64«iBftHlI 
[0 3 2 8] "r-<roffiSb3R^ (rtt^^M)522^ 

£*l5 0 ) o±»fcr-^«ffio4JpiatlKBti 5 i (r 
<D&j&mmm&. y-Hi*wb«si so tmztm 

(Nb, Ti/Mo§) , I^ICXit^t^tlii 

^ MO S T F T±05»ftS^HiSS«c» 1 5 1 Sr^fig 

4 9, x^ y#mM<0%jfc&m±X%, Sfc, MOST 
FT±OjteiB:®^«iEKKl 5 lJ^gfifc^fl/CI^SO 
T% MOSTFT— (Oft Att^fclh^tK MOSTFT 

7>f-;i^Kx^ s, v-a ^fV^W (FED) 

[0 3 2 9]&tc: v roFEDoStit^n-fe^SrttK-t- 
*-f\ 0 3 9(0 (l) l^-t-J; ±3^UfcX 

MO S T F T 1 t MO S T F T 2 &t>*3L ^ ^ ^^i^i^T 



[0 3 3 0] &l^T% MOSTFT1, 2<n?— b^^r 

11 2 

8 3 £: 5 X 1 0 atoms/cmCO K-Xf 
"C K— \?l>"? 1X10 a toms/cc^jn 

[0 3 3 1] &^T\ IE] 3 9 CD ( 2 ) <fc 5 ^ 7 

* V V h 8 2 * K It, ^ftAXIi-f ^ 

yK-tV^CJ;!)MOSTFTl, 

w >-£&&t>'x: 5: -y ^^cl^m- ^> 7 9 ^ i x i o 15 

atoms/cm^K-XftK-tV^U 2X1 

O^atoms/cctOKt-gSra^l, 

*S&12 0, KW«12 1, xv^g«i5 2^ 

^^jh^/SLfcSL Vim?* V V yi?f7jRlf^*y 

[0 3 3 2] ftl^T\ m 3 9 (O ( 3 ) iC^X o ^ 

Kir, (CH 4 ) XtfnSJK— 

h^iil&fc^^U MiCVDXIi/^7«CV 
D^M£tK Soil-m^OIiai 6 8^^-r^n + S^ 
M^t^ey «i 6 3 ^x^; 7^W:MU m 

mci&<pmitis]) ^^mi 5 9aw7^s«i 1 i_t 

iC(in + S!T^/i-7r KB! 17 0 ^^-T 

£ 0 «^CVD«C|cJ:0*tta#3l*»tt^y=« 

^^S«16 3W*t5^\ COBR. (CH 
4 ) fcn (j5H^^7-fypH 3> t>S&l*7 

;^AsH 3 , 7yf-*>li^fifys bH 3 *if) , 

37 -< ^PH 3 ^igl:^DU-C 5 X 1 0 20 — 1 
X10 21 atoms/c ciS^n S^fett^t 
^yKHl 6 3£I¥£ 100 0 — 5000 nmlC^t 

rOT^r^^t*^ K^fiDLC^ (Diamond 
Like Carbon) £ kl^Jt-So 
[0 3 3 3] &l^T\ H3 9<7) (4) tC^I-J: ? ± 

1 18«r*ftt5o »«AHA^ 



0, tt(D«8ffllMb^ y =» >«±© n 87^7 7 ^ 
*>, ±K^«jKCVDXT/AHA*aattajRfP«-CfT5 
[0 3 3 4] &^T% i40(D (5) iCTF-TJ; * 
<t«9MOSTFTl, 1 5, MOST 

ft i <ov- bmm^mwctstizv- 

J*LfcgL /Nnyy7y/l:J:5RTA (Rapid Therma 
1 Anneal) j&m~? K— t e V^^ttfc n ^&l>*p S^FJW* 
^r^tt^Ljt^tC, MOSTFT2^y-^S«Htt8 
fc;*A*<y* y ^fttaSMo - f a ^MoBiM 
J|T'MOSTFT2(Dy-7fll 2 7 RUT — ^"7^ 

IJS«) 1 3 6fc»«t«o 

[0 3 3 5] HU0O (6) IwTjM-J; 51-, M 

O S T F T 1 <D y—X/ K W ySfitmO S T F T 2 
(Dff— bU<D&MV%?t l\ MOSTFT 1 O KWv 
tMOSTFT2^- h£:l%S i At) A 1 1 2 
P^fCMO S T F T 1 oy-7lS^^ 

y— *KgBBc£;h,5y— ^9>fyi 2 7Sr^-r^ D 

[0 3 3 6] #Cl^T\ El 4 0^ (7) i^-TJ; 5 3*" 
^LTH140O (8) ^-h3l#ttSL« 

@i 5 o*>&mmmmi s 1 ^Nbist^x^fy^ 

^ 1 6 3^^^^^. JiafiOttaEAHAteSO***® 

19, (Ti/Mo) IXfixtT' 

(Nb) RSr»5Rxyf hxyfy^ 

•sriBatA h a toaaoajftOTk*^^/**^ 

[0 3 3 7] ^ib\ ±lE(c^o^T, ^Jeitt^-V*^ 
KR 16 3 ttffli-SJBJpf^^ i LTcOj^ 

2) Tir^-U> % 7!)l/y*©7tf l/y*^k7k* 



0Mb** 

5) rj^u/<ly^ is? >\ v^cr-^V^V, 

>\ -*-:7* y ^•o»*ftK4b** 

8) y*y— /k y — a^cdta^ — /u^g 

io) ^^rfK = -*;**^jR*lK^o* 

[0 3 3 8] £7c, ttfl^tB*^Stt;tf*Hu ^J^f^r 
jy 4 mm, mm. x>m. 

— tf^filil O^a t oms/c ctfcotiK 
[0 3 3 9] ffi?t?»»^1B 

[0 3 4 0] *1\ B4io (l) l^^i-J: 5i-, 
^U^^CO^JHSfil 1 1±^, ^X^CVD, ftfe&E 
CVD^dcfct), nlOfiUtltte/y 3^7 A (1 

0 0 - 2 0 0 n mi?) r<E>*S\ ^7-/7 
^CPH^ni K-^^ h*Si*SALTl X 1 0 

19 * 20 

— 1X10 atoms/c c$WSitr5 0 
[0 3 4 1 ] SiRLT, /7XvCVD, ttJSCCVD* 
fc«fc9, ilOfe^fr>^yIl8 0A (2-5 

ttfflECVD^JcJ: t), p SicofijRJBfittv' y = ^« 1 8 
1A (1 0 0-2 00nmf) &Ml&irZ> 0 Z(DWr&. 
*S ^7y(:B 2 H s SOpi K-^V KfcjgSj&ALT 
lXlo'-lXlO^a toms/c c^^« e 
[0 3 4 2] &I^T% 1214 ICO (2) t^i" £ 5 7 
7X^CVD, «MGCVD«fcJ:9, *^-ffl«5Slg2 
3 5 MHb->!> ai'JBL i^U^yjg, MftJ/Ja 

1 0 0 nmfl:»«t5o 

[0343] lt, ro«ss-e, if— r 

Wi/- If— tr— i^fiB|t2 1 OK: £57=— /H- J: 
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EA04 EB02 FA01 FB01 FB02 
FB12 FB14 FB15 GB10 
5F048 AA08 AB10 AC04 BA16 BB09 

BE08 BF07 BG05 
5F051 AA02 AA03 CB25 CB29 
5F052 AA02 AA06 BA07 BB01 BB02 
BB05 CA04 CA10 DAOl DA03 
DA05 DB01 DB02 DB03 DB07 
DB10 FA06 FA19 JA01 JA04 
JA05 JA09 
5F110 BB02 BB04 CC02 CC08 DDOl 
DD02 DD03 DD12 DD13 DD14 
DDI 7 DD21 DD25 EE01 EE03 
EE06 EE09 EE30 EE44 EE45 
FF02 FF03 FF09 FF10 FF23 
FF29 GG01 GG02 GG04 GG13 
GG 1 7 GG 19 GG25 GG32 GG33 
GG43 GG44 GG45 GG51 GG52 
GG57 HJ01 HJ04 HJ12 HJ13 
HJ23 HL03 HL06 HL07 HL23 
HL24 HM15 NN04 NN2* NN24 
NN25 NN27 NN35 NN36 NN43 
NN45 NN72 PP03 PP04 PP05 
PP13 PP27 PP29 PP31 PP34 
QQ09 QQ21 QQ28 



